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Abstract 
Primary eye-care services are currently carried out at tertiary hospitals by ophthalmologists 
in most public hospitals in Malaysia. This increased work load for the eye-care personnel 
(ophthalmologists and optometrists) at the hospital. Whilst optometrists also practise at hospital 
eye clinics in Malaysia, their roles are currently limited for ocular health examination. This study 
is the first in Malaysia and the Asian region to explore and investigate two optometric service 
pathways in referral triaging and diabetic retinopathy screening from a public health context and 
comprehensively assess and evaluate the optometric pathways quantitatively and qualitatively in 
terms of patients, practitioners and cost outcome.  
 
Ophthalmologists and optometrists from public hospitals in Kuala Lumpur and Selangor 
were invited to participate in the study. Two optometric consultation rooms were established at 
the Ampang Hospital Ophthalmology Clinic as an optometric pathway for triaging referrals and 
at the Ampang Health Clinic as an optometric pathway for diabetic retinopathy screening. The 
consultation room had instruments that are similar with the ophthalmologists’ consultation room 
at the hospital. The research consisted of a refresher seminar for optometrist participants, pilot 
study (phase 1), optometric pathways (phase 2) and evaluation of these optometric pathways.  
 
A three-day refresher seminar on ocular diseases and examination procedures for the 
participating optometrists was provided before the pilot study and optometric eye-care pathways 
started. Optometrists were required to answer a questionnaire regarding their background 
knowledge and self-appraisal confidence in conducting ocular health examinations at three 
intervals of the research: before the seminar started, at the conclusion of the seminar and at the 
end of both optometric eye-care pathways. A Friedman test was used to determine the changes of 
mean rank scores for the self-appraisal confidence included in the questionnaire across the 
research.  
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Phase 1 of the research was carried out at both locations; as a feasibility and pilot study and 
to assess the safety of the eye examinations and procedures conducted by the optometrists. 
Optometrists examined the participants initially and all of the participants were then re-examined 
by the ophthalmologist as the reference standard. The percentage of agreement for diagnosis 
made between ophthalmologist and optometrists was determined. The kappa (κ) statistic was 
used to determine the agreement of the optometrist’s referral decision between the optometrist 
and with the ophthalmologist decision as to the need for referral.  
 
Optometric eye-care pathways in the second phase of the study were conducted separately. 
Diabetic retinopathy screening was established at the Ampang Health Clinic for patients with 
diabetes mellitus and no previous history of full eye examination. At the Ampang Hospital 
Ophthalmology Clinic, study of referral triaging pathway recruited patients who came to make 
ophthalmology appointments. Similar instruments and techniques were used in both the diabetic 
retinopathy screening clinic and triaging clinic. Ophthalmologists and optometrists referred to 
clinical guidelines developed for the study and carried out standard examinations which 
consisted of slit-lamp biomicroscopy under pupil dilatation and Goldmann tonometry. 
Optometrists made diagnoses accordingly and also initiated referrals to the ophthalmologists 
when necessary, including triaging the urgency or recommended follow-up appointments for 
routine eye examinations. Both groups were masked from each other’s findings.  
 
Patient’s evaluation includes a short survey about knowledge of the optometry profession 
and patient satisfaction questionnaire (PSQ-18) at the end of the optometric consultation. A 
logistic regression was conducted to investigate whether or not different locations and patients’ 
characteristics (age, gender, ethnicity, education level and occupation) influence their awareness 
of optometry. Multivariate analysis of covariance (MANCOVA) was conducted to determine if 
the seven outcomes of satisfaction scores vary between the two different locations of the 
optometric pathway after controlling for patients’ age and gender.  
 
The evaluation also consisted of studying patient accessibility to both optometric clinics in 
the study.  Patients gave estimation on travel distance and travel time to access the clinics. 
Geographic information system (GIS) was used to visualize the distribution of patients’ homes 
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relative to the locations of eye-care services. A cost-minimisation approach was used to 
determine cost savings from the optometric eye-care pathway compared to the existing 
ophthalmology care pathway. Details on costs incurred to travel to the eye examination were also 
collected in the patients’ data form. Practitioners’ time spent for standard examination and 
numbers of patients was used as the cost-model for the costing calculation.  
 
Qualitative study includes interviews with participating ophthalmologists at the end of the 
research period, to explore their perceptions and experiences about the optometric eye-care 
pathways they have been involved. Interviews were semi-structured and questions covered the 
potential for expansion by Malaysian optometrists in primary eye-care at the public sector and 
related issues within the existing eye-care services. Results were analysed using thematic 
analysis and presented according to emergent themes. 
 
Results: Eight optometrists and 4 ophthalmologists participated throughout the research. In 
the pilot study (phase 1), 56 patients were recruited. The preliminary results of the research show 
that there was a high concordance of 87.0% (95% CI 80.4% to 93.6%) for the diagnoses between 
the optometrists and ophthalmologists. Of 26 patients who had been decided for ophthalmology 
referral by the optometrists, 23 were correctly identified as such by the ophthalmologists, giving 
strong agreement, κ=0.76 (95%CI 0.53 to 0.94) between the optometrists and ophthalmologists 
on the referral classifications. The findings from the preliminary study informed the development 
of the research protocol and method used in phase 2 of the research as safe in terms of patient 
care.  
 
In the optometric eye-care pathways for diabetic retinopathy screening, a total of 89 
patients were examined by optometrists. Optometrists demonstrated good diagnostic 
characteristics in detecting presence of any retinopathy, with sensitivity of 68.3% (95%CI 36.1% 
to 100.0%) and the specificity of detecting no retinopathy was high 93.0% (95%CI 86.8% to 
98.3%). The positive predictive value (PPV) was 60.0% (95%CI 24.9% to 90.0%) and negative 
predictive value (NPV) was 95.0% (95%CI 87.1% to 100.0%) for the optometric screening. 
Additionally, optometrists only referred 52% of the patients as referable retinopathy to the 
ophthalmologists at the hospital. At the referrals triaging pathway, a total of 81 patients were 
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screened by the optometrists at the hospital. Results show that optometrists were in concordance 
with the ophthalmologists’ primary diagnosis in 42 diagnoses (84.0%). Misdiagnosis of 
conditions was for non-sight threatening abnormalities which did not warrant referral such as 
mild cataract and dry eye. Optometrists also triaged the urgency of the referrals to the 
ophthalmologists with weighted quadratic kappa (κ) = 0.411 (95% CI 0.207 to 0.615), p <0.001. 
The optometrists were inclined to refer more patients as urgent, than non-urgent as compared to 
the ophthalmologists. 
 
Outcomes of the satisfaction survey demonstrated that 80.2% (95%CI 73.4% to 86.0%) of 
patients did not have any awareness of optometry and only 7.1% provided a correct definition of 
an optometrist. Patients were very satisfied in all satisfaction subscales except for the financial 
and accessibilities sub-scales. The mean scores for these sub-scales were lowest at 3.293 (SD 
0.64) and 3.148 (SD 0.671) at Ampang Hospital Ophthalmology Clinic and Ampang Health 
Clinic respectively. Highest satisfaction was for interpersonal skills, 4.228 (SD 0.587) and 4.278 
(0.569) at both Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic respectively. 
There were no significant differences for all of the patient satisfaction subscales between the two 
locations except for communication, F (1, 166) = 4.280, p<0.05) with higher patient satisfaction 
found at the Ampang Hospital Ophthalmology Clinic. 
 
An investigation on the accessibility of the clinics found a total of 155 patients (91.7%) 
recruited in the two optometric clinics lived in Ampang. The mean travel distance from patients’ 
home was 7.68 km (SD 8.05) and 4.33 km (SD 3.36) to Ampang Hospital Ophthalmology Clinic 
and Ampang Health Clinic respectively. One-way ANOVA indicated that the travel distance was 
significantly different, F (1, 167) =12.409, p<0.05 between patients examined at Ampang 
Hospital Ophthalmology Clinic and Ampang Health Clinic, with shorter distance to access the 
Ampang Health Clinic. However, the travel time to these two clinics appears to be similar at 
12.87 minutes (SD 8.56) for Ampang Hospital Ophthalmology Clinic and 11.82 minutes 
(SD14.47) and not significant, F (1, 167) =0.330, p>0.05.   
 
The cost-minimisation analysis indicates that the cost for eye-care services can be reduced 
with the implementation of an optometric pathway as an alternative at the community health 
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clinic with saving of MYR 78283.61 (USD 18,170.50). The cost of optometric service was less 
than the existing ophthalmology program due to reduction in the number of patients required 
seeing an ophthalmologist at the hospital and that optometrists’ examination included other cost 
for visual acuity test and refractive assessment. More time and resources can be allocated to 
treatment and surgery.  
 
Optometrists’ self-appraisal showed that slit-lamp biomicroscopy and Goldmann 
tonometry were used on very rare occasions as compared to automated perimetry. Optometrists 
also were not confident in conducting the ocular techniques before the training started. There 
was a positive correlation between the frequency of using the techniques and level of confidence 
for all of the techniques, especially dilated ophthalmoscopy (rs=0.72, n=8, p<0.05). There was a 
significant improvement of confidence level across 3 stages of the study (prior to the refresher 
seminar, after the refresher seminar and end of the optometric pathways study) for all of the 
techniques, with the largest reported improvement seen in slit-lamp biomicroscopy, 2(2, n=8) = 
12.087, p<0.05.  
 
Finally, the ophthalmologists’ interview has provided an important aspect to the research 
by providing explanation in support of the quantitative aspects of the research especially for the 
optometrists’ appraisal in regards to minimal application of knowledge. Emergent themes were: 
professional identity, patient centeredness, professional development and expansion role. 
Professional identity of optometrists can be developed through acceptance of role and continuous 
training. Ophthalmologists were generally supporting the expansion of optometric services into 
primary eye-care. 
  
Conclusions: The evaluation showed Malaysian public sector optometrists are able to 
provide an effective primary eye-care service in both roles at community level for diabetic 
retinopathy screening and hospital level for referrals triaging. Despite a limitation in knowledge 
and experience in ocular health examinations, participating optometrists demonstrated accuracy 
in diagnosis and appropriate referrals in a range of eye conditions. Re-training and clinical 
exposure has shown to improve the levels of confidence in ocular health examinations which 
may likely to increase the diagnostic characteristics. As key informants in the Malaysian eye-
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care system, ophthalmologists expressed their support for optometrists’ role expansion and 
discussed professionalism issues which are worth considering in improving optometry services 
in Malaysia. These research outcomes, although exploratory in nature will provide important 
evidence to relevant policy makers for improvement in the planning and development of eye-
care delivery in Malaysia. 
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Chapter 1: Introduction 
1.1 BACKGROUND 
Primary health care service and management, including eye-care, needs to be 
efficient, as it directly affects waiting lists (Edwards and Hensher 1998) and financial 
costs at secondary and tertiary hospitals (Hensher, Edwards et al. 1999). Without 
good protocols in place for referrals to ensure an effective triaging system, care at 
secondary and tertiary levels will be inefficient (Edwards & Hensher 1998). A study 
on international trends in the provision and utilisation of hospital care has found that 
developing countries are losing primary and secondary services, causing reduced 
quality in tertiary care services as a substantial number of patients were referred for 
simple conditions at hospitals (Hensher, Edwards et al. 1999). For tertiary hospital 
administration, this causes major problems in triaging referrals and managing patient 
workload (Gartshore, Clark et al. 2011). An important role of primary care services 
is to identify patients who can be managed at the primary level and those that need to 
be referred to secondary or tertiary care.  
 
In eye-care services, distinguishing sight threatening from non-sight 
threatening eye conditions is an important key to determine the urgency of referral 
and treatment. This depends on the nature and pathophysiological of the disease as 
whether it is acute or chronic. For example, chronic eye conditions such as early 
stage of diabetic retinopathy, cataract and glaucoma are considered sight threatening 
and may not require urgent referral for treatment but should be given a routine 
review. However, when the condition is at a stage where delay referral for treatment 
would compromise visual acuity permanently with poor prognosis then this condition 
would be regarded as sight threatening eye conditions. A comprehensive discussion 
about the concept of sight threatening and non-sight threatening conditions with the 
need for referral is included in Section 2.5 of the thesis. 
 
It was suggested that alleviation of tertiary care workload and better resource 
allocation can occur at the primary health care level through effective care pathways 
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for non-sight threatening eye conditions (Riad, Dart et al. 2003). It has been 
suggested that at the primary care level, development of an optometric care pathway 
in a community health centre setting would allow for earlier screening and diagnosis 
of chronic eye conditions and management of non-sight threatening conditions 
(Sheen, Fone et al. 2009). As well, increasing the optometrist’s role in 
ophthalmology clinics has the potential to result in increased effectiveness of patient 
care and a reduction in the workload related to the screening of these conditions by 
ophthalmologists, thus increasing opportunities for secondary and tertiary care and 
surgery.  
 
Primary health care services are currently one of the key areas in the new 
Malaysian national health plan, named 1-Care, which is a restructure of the country’s 
health care system (Hamid 2010). To improve the provision of ocular health care to 
the public, the Malaysia National Eye Database Steering Committee is undertaking a 
series of activities to determine the most suitable framework for primary eye care. 
The current actions include public surveys, clinical research, the development of 
clinical practice guidelines and staff training (National Eye Database 2012). As 
optometrists comprise part of the personnel in the ocular health care system, it is 
important for them to be competent eye care providers when 1-Care is fully launched 
in Malaysia. 
1.2 CONTEXT 
In Malaysia, most primary care clinics in the public sector have limited 
resources available with regards to eye-care professionals namely optometrists, as 
well as limited access to the ophthalmic instruments required for eye examination 
specifically diabetic retinopathy screening (Keat & Keat 2009). Because of these 
limitations, the Malaysian Clinical Practice Guideline (CPG) for diabetic retinopathy 
advocates “referrals” for screening of diabetic retinopathy to secondary and tertiary 
hospitals where ophthalmologists and optometrists are located (Ministry of Health 
Malaysia 2011a). This CPG applies to optometrists as well as all general 
practitioners caring for patients with diabetes mellitus. Other non-sight threatening 
eye conditions are also being referred to ophthalmology clinics at the public hospitals 
as out-patient referrals (Salowi & Goh 2012). Referrals from inpatient disciplines 
were also made to the hospital eye clinic, most commonly for screening purposes 
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(Tajunisah, Azida et al. 2009). In the Malaysian context, the term screening is used 
interchangeably with ocular assessment. A full eye examination with pupil dilatation 
to detect diabetic retinopathy is regarded as screening as well (Ministry of Health 
Malaysia 2011a). In addition, the term “screening” is used in the hospital and 
community care environments to mean evaluation of ocular health or to asses for the 
presence of diabetic retinopathy in this instance. In the Malaysian usage, the term 
“screening” is used where a full ocular health assessment is undertaken to rule out 
disease. This contrasts to international usage where screening is usually taken to 
mean an abbreviated consultation with selected tests is performed to separate people 
with potential target condition/s from those who likely do not have the target 
condition/s. 
 
The consequences of this screening practice at hospital level are an increased 
burden of work for the ophthalmology staff with a subsequent reduction of the 
available consultation or surgery time of ophthalmologists or consultants. This could 
result in longer waiting times for appointments (Graban 2009, Trebble, Hansi et al. 
2010).  The public hospital eye service in Malaysia has reported an increasing 
demand for eye-care services over the past 7 years, with concurrent issues of human 
resources and efficiency of primary care especially for diabetic retinopathy 
screenings (Salowi & Goh 2012). Whilst acknowledging the importance of screening 
for diabetic retinopathy, primary prevention for diabetic complications should be 
encouraged during the routine care of diabetes mellitus, including screening for 
diabetic retinopathy at the primary care level (Keat & Keat 2009).  
 
Currently in Malaysian public primary care sectors, in clinics which equipped 
with fundus cameras the general practitioners (GPs) together with medical assistants 
have been conducting diabetic retinopathy screenings (Ministry of Health Malaysia 
2011a) using fundus photography technique. However, Keat & Keat (2009) have 
questioned GP’s diagnostic ability when almost half (41.9%) of the diagnoses for 
diabetic retinopathy were incorrectly made thus giving high false positive referrals. 
In addition, Keat & Keat (2009) identified a need for training in fundus changes 
related to diabetes mellitus and the usage of non-mydriatic cameras instead of direct 
ophthalmoscopes. Keat & Keat (2009) also showed that 61.1% of patients referred 
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for diabetic retinopathy screening at the hospital had normal fundi. This is similar to 
figures from the national study (Goh 2008) which demonstrated that 63% of patients 
with diabetes mellitus screened at the hospital had normal fundi. Both these studies 
indicate that only 40% of patients with diabetes mellitus require ophthalmology 
consultation for treatment and that the majority of patients can be screened at a 
primary care level as opposed to a tertiary level as recommended by the Malaysian 
CPG for diabetic retinopathy screening. Keat & Keat (2009) however did not 
consider optometrists as an option to improve the current shortfalls in diabetic 
retinopathy screening. Optometrist-led diabetic retinopathy screenings have been 
already established in many countries such as the United Kingdom and Australia, and 
shown to be effective in reducing referrals to ophthalmologists (Hutchinson, 
McIntosh et al. 2000, Ting, Ng et al. 2011b). Similarly, involvement of optometrists 
in glaucoma screening has resulted a reduction of false positive referrals to 
ophthalmology and improvement of care to the patients at primary care level (Gray, 
Spry et al. 2000, Henson, Spencer et al. 2003). As Malaysian optometrists receive 
training that is equivalent to their international counterparts, it is reasonable to 
consider the expanding of the role of Malaysian optometrists into primary eye-care 
activities including diabetic retinopathy screenings.  
 
Another possible solution to address unnecessary referrals to hospital 
ophthalmology in Malaysia is to place a triaging clinic as a filtering mechanism at 
the ophthalmology clinic or at a primary care clinic, which has been proven to be 
very effective elsewhere. Studies of Statham, Sharma et al. (2008) and Hau, Ehrlich 
et al. (2007) have shown optometrists can manage non-sight threatening conditions 
and allocate appointments with ophthalmologists based on the severity of patient’s 
ocular condition rather than using a first-come first-served basis. Optometrists are 
able to determine whether a referral for ocular health examination by ophthalmology 
is actually necessary and have been shown to be highly reliable personnel even when 
positioned in a busy and critical setting. 
 
There is significant need in Malaysia to give thought to restructuring eye care 
delivery in the public sector which could include expanding the scope of optometry 
services. However there is absence of evidence in Malaysia about optometrists’ 
performance in conducting ocular health examination.  A study of the aspects of 
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diagnostic accuracy and care would provide knowledge on the potential of 
optometric eye-care to improve limitations in the eye care system. Determining the 
effectiveness of optometry-led pathways, using a combination of multiple outcome 
measures, is important for health care planning and would serve as evidence for 
policy decisions in this area. In this current research, a study to evaluate an 
optometric pathway at tertiary care level for referrals triaging and diabetic 
retinopathy screening at the primary care level was conducted as potential approach 
to alleviate the ophthalmology workload in the existing eye-care system in Malaysia. 
1.3 PURPOSE 
Given the problems occurring in the referral system, this research was 
conducted to explore and investigate two models of optometric eye-care pathways at 
a primary care community clinic for diabetic retinopathy screening, and at a tertiary 
hospital eye clinic for referrals triaging, have potential to alleviate the problems. 
Overall, the research’s purpose was to determine the effectiveness of the redesigned 
optometrist-led referral triaging and diabetic retinopathy screening and also aimed to 
establish whether these optometric eye-care pathways can be an alternative measure 
in order to improve health services and more effective from both practitioner and 
patient perspectives. A series of main objectives were addressed as part of the 
research: 
 
 To compare accuracy of diagnosis and referral decision of optometrists’ in 
referral triaging and diabetic retinopathy screening  
 To compare if patients’ satisfaction differs according to optometric 
pathways  
 To compare if patient’ travel distance, travel time and mode of 
transportation different according to optometric pathways  
 To determine cost-minimisation of an optometric eye-care pathway at a 
primary care level 
 To determine optometrists’ self-confidence levels in ocular health 
knowledge and eye examination techniques throughout the study 
 To explore ophthalmologists’ views of optometric eye-care pathways 
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1.4 RESEARCH OVERVIEW 
The PhD research had three major components: designing of the optometric 
eye-care pathways, optometric pathways and evaluation of the services. Activities 
included in the designing phase were a series of meetings with policy-makers in the 
health and eye-care system, site visits to the health clinic and hospital, mapping 
patient’s journey, development of the clinical practice guideline for primary eye-care 
and preparation for the refresher training materials to be used in the research. 
Optometrists were first provided with refresher training, which measured their 
knowledge and confidence levels through self-appraisals questionnaires before and 
after the refresher seminar and at the end of the optometric pathways.  
 
Following this, three separate studies were completed as part of the optometric 
eye-care pathways: pilot study, diabetic retinopathy screening and referrals screening 
and triaging. Two optometric eye clinics were set up at two different locations: at a 
primary care community clinic, the Ampang Health Clinic for diabetic retinopathy 
screening and a tertiary hospital eye clinic, the Ampang Hospital Ophthalmology 
Clinic for screening new referrals and triaging the urgency of the cases to be seen by 
ophthalmologist. Evaluation included patient outcomes for care, satisfaction and 
accessibility, and practitioners’ appraisal.  
1.5 SIGNIFICANCE AND SCOPE OF RESEARCH 
Studies of the effectiveness of optometrists’ clinical care have been widely 
investigated in many countries but not, however, in Malaysia. In Malaysia, there are 
significant problems in the primary eye care services, particularly in diabetic 
retinopathy screening, which becomes a burden to the ophthalmology department at 
the tertiary hospital (Salowi & Goh 2012). Also, a lack of a mechanism to categorise 
the urgency of referrals received at the ophthalmology clinic has exacerbated the 
problem (Tajunisah, Azida et al. 2009). Unnecessary referrals and the resultant 
examinations by the ophthalmologists at the hospitals could result in an inefficient 
allocation of resources. An optometric eye-care pathway at a community clinic for 
patients has the potential to reduce the ophthalmologist’s workload at the tertiary 
care level through appropriate referral in the future, as treatment would be provided 
in a timely manner. Additionally, optometry-led pathways at tertiary care clinics 
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could improve patient outcomes through appropriate triaging and management. 
Optometry-led eye-care is defined in this thesis as an eye-care assessment and 
management based on optometric knowledge and standardised clinical optometry 
care guidelines (Elliott 2007). This study explored and assessed the impact of these 
two pathways of the delivery of eye-care. 
 
Furthermore, as the diagnostic ability of Malaysian optometrists in delivering 
primary eye care services has not yet been established, there is reason to evaluate 
their accuracy of diagnosis and management prior to the implementation of the 
alternate care pathways in this study. At the same time, evaluation of these 
optometric eye-care pathways in the context of patient satisfaction, accessibility and 
cost requires investigation, as no such study has assessed these factors in Malaysia. 
Knowledge about these overall outcomes from the optometric eye care pathway is 
critical for health policy makers when considering new health programs, as these 
outcomes directly affect patient care and will reflect the efficiency of the eye-care 
system. 
 
The exploratory research described in this thesis investigated the effectiveness 
of a novel primary eye-care pathway led by a group of optometrists in Malaysia, at 
both the primary care and tertiary care levels.   The focus of the study at each care 
level is unique where study of diabetic retinopathy screening at health clinic and the 
study of triaging referrals at the hospital eye clinic represented the effectiveness of 
optometric eye-care pathways at primary care level and tertiary care level 
respectively. Evidence obtained from investigating the optometrist-led eye care 
services will be useful for informing policy-makers in the improvement of eye care 
delivery in Malaysia. Expansion role of optometrists in ocular examination may 
alleviate some of the underlying problems in the existing current ophthalmic services 
in the Malaysian public health sector.   
1.6 THESIS DOCUMENT OUTLINE 
This thesis consists of 12 chapters presented as a monograph, began with the 
introduction (Chapter 1) and concluded in chapter 12. The chapters following the 
introduction is the literature review (Chapter 2) and the remaining chapters are 
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research design and methodology (Chapter 3), the results for pilot study (Chapter 4), 
each optometric pathway (Chapter 5 and Chapter 6) and its evaluation outcomes with 
discussion (Chapter 7 to Chapter 11) and conclusion (Chapter 12), as shown in the 
Figure 1-1. 
 
Figure 1-1 Schematic of thesis chapters according to the research program 
 
The literature review (Chapter 2) provides foundation knowledge of eye care 
services, which will identify a significant gap in knowledge in the area of public 
health optometry. First it provides a review on the health care system in Malaysia, 
and later discusses key prominent issues regarding delivery of the eye-care service 
focusing on the Malaysian perspective in legislation, human resources and the scope 
of optometry. The importance of understanding evaluation theories in health care 
was also discussed specifically in the assessment of eye care. The next section of the 
review is an overview of the variations in screening activities concerning ocular 
Research
program 
Designing optometric 
eye-care pathways 
(Chapter 3)
Pilot study 
(Chapter 4)
Optometric eye-care 
pathways
Diabetic retinopathy 
screening
(Chapter 5)
Referrals triaging 
(Chapter 6)
Evaluation
Satisfaction 
(Chapter 7)
Accessibility 
(Chapter 8)
Cost-analysis 
(Chapter 9)
Optometrists' self-
appraisal 
(Chapter 10)
Opthalmologists' 
interview 
(Chapter 11)
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health. For the effectiveness of screening, this mainly reviews the screening activities 
in diabetic retinopathy including performance of optometrists in making a diagnosis 
and referring. This chapter serves to establish the framework for the development of 
the research design and selection of methodology used in the research as described in 
the following chapter 3. 
 
Chapter 3 details the methods, including research design, framework, planning 
and description of the research stages. Characteristics of research participants: 
optometrists, ophthalmologists and patients are also described. The chapter also 
outlines all the relevant information required for the implementation of the research 
such as optometric eye-care pathways, clinical guidelines for diagnosis and 
management, refresher training for the optometrists and ethics. At the end of the 
chapter, the analytic tests used to address each research objective are explained. 
 
Chapter 4 describes a pilot study which was performed prior to the main study 
at the Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic. The 
chapter also outlines the protocol used at Ampang Hospital Ophthalmology Clinic 
and at the Ampang Health Clinic. The pilot study evaluated the safety aspects of the 
optometry led eye-care pathways to be implemented in the subsequent phases of the 
research. Safety was assessed through evaluation of concordance of primary 
diagnosis and patient management between participant optometrists and 
ophthalmologists. This was to determine the referrals decision made by the 
optometrist as a safety component of the remaining clinical pathways. The findings 
of this study determine the protocol in the later study.  
 
Chapter 5 presents the outcomes from the optometric pathway for diabetic 
retinopathy screening carried out at the Ampang Health Clinic. The study at Ampang 
Health Clinic was a cross-sectional study comprised of cohort of patients with 
diabetes mellitus who were screened and managed independently by the 
optometrists. It presents the results of implementing an optometric pathway at the 
Ampang Health Clinic and the diagnostic test characteristics of optometrists in 
detecting retinopathy. 
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Chapter 6 presents the cross-sectional study at the Ampang Hospital 
Ophthalmology Clinic on redesigning of optometric pathway for screening and 
triaging referrals for the patients who attended the Ampang Hospital Ophthalmology 
Clinic for ophthalmology booking. The main findings presented are agreement in 
primary diagnosis with that of the ophthalmologists’ diagnosis for a range of eye 
conditions. It will also present the agreement of the patient referrals and referral 
urgencies.  
 
Chapter 7 presents the evaluation on satisfaction level towards the eye-care 
services provided by the optometrists in the research using an established instrument, 
the Patient Satisfaction Questionnaire (PSQ-18), which was translated into Malaysia 
language. It begins with validity study of the translated questionnaire analysed using 
Rasch analysis and followed with outcomes from the main study to measure which 
domains of satisfaction do significantly impact the services received. Patients’ 
awareness about optometrist was also presented along with their understanding about 
the definition of optometrist. Satisfaction scores were compared between the two 
optometric eye-care pathways.   
 
Chapter 8 presents the accessibility of patients recruited at both optometric 
clinics (Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic) in the 
research. Mode of transportation, travel time and spatial distance to eye-care services 
at both primary and tertiary levels were analysed to determine which pathway is 
more convenient to be accessed by the participants. It also presents a thematic map 
assessing patients’ distribution relative to the clinics which was produced using 
Geographic Information System (GIS). 
 
Chapter 9 studies the cost analysis of the optometric eye-care pathways as 
compared to the current pathways using a cost-minimisation analysis approach. An 
economic modelling approach was used in order to determine whether the optometric 
care pathway can reduce cost from the perspective of patient and healthcare provider, 
in comparison with the existing pathway. The cost model was based on findings from 
the diabetic retinopathy screening (Chapter 5).  
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Chapter 10 describes the background of the optometrists who participating in 
the study, working experience and frequency of practising a series of eye 
examination procedures. Their level of confidence using the techniques and 
diagnosing ocular conditions at three stages of the research (before refresher training, 
after refresher training and at the end of the study) is also presented in the chapter. 
The self-appraisal includes confidence level in diabetic retinopathy screening and 
self-rated proficiency level in performing primary eye care assessment.  
 
Chapter 11 presents the outcomes from the qualitative research of interviews 
with ophthalmologists undertaken at the end of the study. Using thematic analysis 
and narrative enquiry the theme of professionalism identity and other emerging 
themes are discussed along with suggestions to improve the optometric pathways.  
 
Chapter 12 summarised the main findings of this research project and includes 
an overall discussion of the research with implications for the eye-care system in 
Malaysia. The chapter also discusses overall limitations of the research and includes 
recommendations for future work.  
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Chapter 2: Literature Review 
 
This literature review provides background for the research which focusses on 
eye-care services in the public health care sector in Malaysia. First it provides an 
overview of the Malaysian health care system which encompasses a two-tiered 
public-private sector and its connection with the eye-care system. Next, it discusses 
key issues regarding the delivery of eye-care services in Malaysia which entails to 
understanding the differences of eye-care workforce (ophthalmologist, optometrist 
and optician), their level of education and relevant legislation that governs eye-care 
practice in Malaysia. The context of primary eye-care in Malaysia is presented next 
with definition and comparison of scope of practice as defined by the international 
standard with the actual practice among optometrists in Malaysia. Review on the 
effectiveness of optometrists globally providing eye-care across many common eye 
diseases is presented later in the chapter, specific to diabetic retinopathy screening 
and referrals triaging. This knowledge is essential in order to understand the 
surrounding issues in the existing eye-care system in Malaysia and the gaps which 
can be filled by the research. The literature supports the research aims where 
evaluating the designed optometric eye-care pathways and the findings would be 
useful for the future planning in eye-care services in Malaysia.  
2.1 HEALTH CARE SYSTEM IN MALAYSIA 
Malaysia is a rapidly developing country in which the healthcare system is also 
expanding along with the country’s economic and social growth. The human 
development index (HDI) was developed by the United Nations to measure overall 
achievement of a country based on social and economic dimensions which includes 
life expectancy at birth, mean years of schooling, expected years of schooling and 
gross national income per capita with a higher index indicating more advanced 
human development status (United Nations Development Program 2012). Malaysia 
possesses a very competitive HDI of 0.761, which is just below the level for 
developed countries of 0.80 (United Nations Development Program 2012). Malaysia 
is also listed among advanced emerging markets and newly industrialised countries 
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(NICs) in the developing nations (Brandt and Lim 2012). The growth in both social 
and economic status has also been depicted by its accelerated development in the 
health care sector. Malaysia’s government has acknowledged the importance of 
providing and achieving a quality health care service, which aims for better patient 
satisfaction (Ministry of Health Malaysia 2011b, World Health Organization 2013). 
The health care facilities in the public and private sectors encompass state-of-the-art 
hospitals in its major capital cities, nationwide accredited district hospitals and 
numerous health clinics (Ministry of Health Malaysia 2010, World Health 
Organization 2013). It is recognised as one of the top destinations for health care in 
Asia (Chee 2007, Brandt and Lim 2012). This indicates that Malaysia has quality 
health services that significantly contribute to the economic and social progress and 
increasing status of the nation. 
 
Malaysia has a two-tiered health care system consisting of a government-led 
public sector and a private sector (Ministry of Health Malaysia 2010, World Health 
Organization 2013).  The strength of this public-private model is that each sector 
complements the other in a diverse social-economic population (Quek 2011). The 
public sector, which is a heavily subsidised service, is the major health service for 
the low to middle income group; whereas the private sector is more utilised by higher 
income groups (Viroj, Walaiporn et al. 2011). This public-private division of health 
care also applies to eye-care services, which is further stratified into primary (health 
clinics), secondary (district hospitals) and tertiary levels (regional/state hospitals) 
(Ministry of Health Malaysia 2010). These components and level of the eye-care 
services need to be coordinated and strengthened to benefit both health consumers 
and health providers in Malaysia, as outlined in the 10th Malaysia Plan by the 
Malaysian government (Ministry of Health Malaysia 2011b, World Health 
Organization 2013).  
2.2 EYE-CARE SYSTEM IN MALAYSIA 
In the public sector, ocular health examinations and ophthalmology are mostly 
provided at hospital eye clinics at secondary and tertiary levels where 
ophthalmologists and optometrists were mostly employed (Ministry of Health 
Malaysia 2010, Salowi & Goh 2012), and that the type of eye-care services is limited 
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at primary care level for diabetic retinopathy screening. Fundus cameras are only 
available in 107 of 802 health clinics throughout the country where the screening is 
integrated as part of the prevention activities program for diabetes mellitus 
complications (Ministry of Health Malaysia 2011a). These screenings are organized 
by general practitioners (GPs) and paramedics, occasionally assisted by visiting 
optometrists from the surrounding hospitals. On the other hand, ophthalmologists 
and optometrists practise independently in the private sector mostly at the primary 
care level, and in some private hospitals at the tertiary care level (Ministry of Health 
Malaysia 2010).  
 
In spite of this parallel provision of eye-care services in Malaysia, there are still 
major challenges as a result of inefficient resources that would benefit from strategic 
planning and evidence-based policy. Important and persistent issues are related to the 
availability of eye-care personnel (including optometrists and ophthalmologists)  at 
primary clinics (Ministry of Health Malaysia 2010, World Health Organization 
2013), increasing workload for ophthalmologists at hospitals, increasing general 
practitioner referrals, scope of practice for optometrists and accessibility to eye-care 
(Zainal, Ismail et al. 2002, Goh, Yahya et al. 2005, Laws of Malaysia 2006c, Reddy, 
Tajunisah et al. 2008, Keat & Keat 2009, Tajunisah, Azida et al. 2009, Goh, Omar et 
al. 2010, Tan & Lam 2010, Mohidin & Hashim 2011, Salowi & Goh 2012). The 
public-private model has become unbalanced and less effective as patients are 
attending the public hospital eye clinics more frequently regardless of their eye 
condition and economic background (Goh 2008, Salowi & Goh 2012). This is largely 
due to the inefficient referrals system for diabetic retinopathy screening and general 
ophthalmology (Keat & Keat 2009, Tajunisah, Azida et al. 2009). As most health 
clinics do not have sufficient eye-care resources such as optometrists and ophthalmic 
instruments, GPs initiate referrals so that screenings can be conducted at hospital eye 
clinics. Compounding this, inequitable access to ocular health examinations results in 
late identification of eye conditions, causing visual impairment and blindness, which 
are mostly avoidable (Zainal, Ismail et al. 2002, Goh, Yahya et al. 2005, Reddy, 
Tajunisah et al. 2008). In addition, optometrists’ involvement in eye-care services is 
still limited for several reasons: restricted legislation, ophthalmologist’s discretion to 
determine optometrists’ activities, and underutilisation of applying knowledge to 
optometry practice. Thus, the full potential for the expansion of optometrists’ roles in 
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primary eye-care activities needs to be further explored and considered to meet the 
increasing demand for eye-care in Malaysia. To obtain a clear picture about these 
issues, it is essential to understand the background of the eye-care system in 
Malaysia in terms of the eye-care workforce, level of education, legislation and 
primary eye-care, which leads to the scope and context of the current research.  
2.2.1 EYE-CARE WORKFORCE 
There are three main eye-care professions in Malaysia:  ophthalmologists, 
optometrists and opticians (Ministry of Health Malaysia 2010, World Health 
Organization 2013). In common with other countries, the number of 
ophthalmologists and optometrists in Malaysia is small relative to the population, 
with 380 ophthalmologists and 832 optometrists available in both public and private 
sectors in 2010 (Ministry of Health Malaysia 2010, Resnikoff, Felch et al. 2012). For 
a Malaysian population of 28.4 million (Department of Statistics Malaysia 2009), the 
ophthalmologists and optometrists workforce provide an estimated ratio of 1 
ophthalmologist to 74,736 people and 1 optometrist per 32,383 people, respectively. 
Although the ratio for optometrists in Malaysia is larger than ophthalmologists, it is 
approximately three times lower than the ratio recommended by the World Council 
of Optometry (WCO) of 1 optometrist per 10,000 people (World Council of 
Optometry 2012). On the other hand, the number of opticians in Malaysia are 
adequate (2827 registered opticians), with a ratio of 1:10,023 people (Ministry of 
Health Malaysia 2010). All opticians are practising in the private sector in retail 
premises, as refractionists. This indicates Malaysia is relatively undersupplied with 
ophthalmologists and optometrists who play an important role in eye-care which 
requires more than refraction skills.. As Malaysia is growing in population, it is 
necessary to train more ophthalmologists and optometrists to alleviate the wide gap 
between the need and supply for eye-care services.   
2.2.2 LEVEL OF EDUCATION OF THE EYE-CARE PRACTITIONERS 
The level of education is distinct among ophthalmologists, optometrists and 
opticians which define their role in the eye-care services in Malaysia. 
Ophthalmologists hold advanced professional degrees certification and differ from 
optometrists and opticians in their levels of education and in what they can diagnose 
and treat. The American Academy of Ophthalmology (AAO) defines an 
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ophthalmologist as “a medical or osteopathic doctor who specialises in eye and 
vision care and who has completed college and at least eight years of additional 
medical training, licensed to practice medicine and surgery”(American  Academy of 
Ophthalmology 2015a). An ophthalmologist diagnoses and treats all eye diseases, 
performs eye surgery and prescribes and fits spectacle and contact lenses to correct 
vision problems. The qualification for ophthalmologists in Malaysia is similar to the 
international description. Malaysian ophthalmologists hold a 5 year bachelor degree 
in Medicine and Surgery (MD/MBBS/MBBCh) and further train in ophthalmology 
for an additional four years (National Specialist Register 2012). Trainee 
ophthalmologists undertake clinical and surgical placement at hospital eye clinics as 
part of their training, where they are supervised by resident ophthalmologists.  
 
Malaysian optometrists are well-educated and are part of a well-regulated 
profession in which a bachelor degree in optometry is required for registration and 
practice. The level of optometry education in Malaysia meets the World Council of 
Optometry (WCO) standard and the degree is equivalent to that of developed 
countries in which optometry is more established as a healthcare profession. At 
present, there are seven higher institutions offering a four-year bachelor of optometry 
degree in Malaysia. Prospective students must obtain distinction grades in pure 
science in the Malaysian Higher Certificate of Education (STPM) or pre-university 
matriculation examination (equivalent to the A-level certificate) to meet the entry 
requirements for the degree. The Bachelor of Optometry degree programs have been 
accredited by the Malaysian Qualification Agency (MQA) and are monitored by the 
Malaysian Optical Council (MOC) (Malaysia Optical Council 2011). Course syllabi 
include basic medical and life sciences, vision sciences, optics, pharmacology and 
therapeutics, ocular pathology, clinical optometry, contact lenses, special clinics and 
clinical practice placements. Students are trained in ocular disease and clinical 
investigation to recognised international standards and are thus able to offer 
comprehensive eye examinations upon graduation, a situation similar to their 
colleagues around the world. The learning outcomes set by Malaysian Higher 
Education programs (Malaysia Optical Council 2011) for optometry training are: 
 Examine eyes for the purpose of detecting ocular diseases and systemic 
problems with ocular manifestations at the primary care level and provide 
the appropriate referral of such conditions 
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 Prescribe and institute vision therapy for conditions that afflict the 
binocular coordination of the two eyes 
 Prescribe and institute rehabilitation programs for patients with low vision 
conditions 
 Advise and manage vision problems related to the work place and sports 
 Participate in the research and development activities in the area of optics 
and vision science 
 Examine eyes for disorders and dysfunction of vision and the visual 
system, and provide appropriate management for such conditions 
 Function as techno-preneurs who combine professional clinical services 
with the dispensing of appropriate optical appliances 
 Prescribe, edge, fit and dispense all optical appliances 
 
In comparison, the educational background of opticians in Malaysia is diverse, 
ranging from experience through employment to a certificate or diploma of 1 to 2 
years such as that offered by Federation of British Dispensing Opticians (FBDO) 
from a recognised institution (Saabin 2011). Currently, an optician’s diploma course 
in Malaysia is under development at local private colleges but has not been fully 
accredited by the MQA and MOC. Similar to optometrists, opticians are also 
regulated and thus require registration with the MOC prior to practising. A qualified 
and registered optician can conduct vision tests, refraction and prescribe glasses 
independently in line with the current legislation.  
2.2.3 LEGISLATION FOR EYE-CARE PRACTICE 
Legislation related to eye-care practice was enacted in 1991, in Malaysia, 
known as the Optical Act 1991 (Laws of Malaysia 2006c) to protect public safety by 
mandating registration of all opticians and optometrists, and directly regulating the 
practice of optometry in Malaysia. This legislation outlines the scope of practise for 
ophthalmologists, optometrists and opticians. The Optical Act 1991 was established 
so that only well-trained and registered practitioners were able to provide eye-care to 
the public. Interestingly, the act allows opticians to practise optometry as well. Under 
the act, optometry is defined as “the employment of methods for the measurement of 
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the powers of vision, or the adaptation of ophthalmic lenses or prisms for the aid of 
the powers of vision, or both” (Laws of Malaysia 2006c). Part 1 Preliminary of the 
act also states that “everybody can practice optometry if they are medical 
practitioners, registered optometrists and registered opticians”. The definition of 
optometry, coupled with the preliminary statement in the Act, allows opticians and 
medical practitioners to practice optometry in Malaysia, without formal optometry 
education. It reflects the non-exclusiveness of the optometry profession in Malaysia, 
thus leading to confusion among eye-care professionals and the public as to 
optometry’s scope of practice.  
 
Both optometrists and opticians are also governed by two other relevant 
legislations: the Medical Act 1971(Laws of Malaysia 2006b) and the Poison Act 
1959 (Laws of Malaysia 2006d). There is contradicting legislation for optometrists in 
using topical diagnostic drugs for eye-examination. For example, although Section 
31(1) of the Optical Act 1991 permits optometrists to use Tropicamide and 
Oxybuprocaine (Laws of Malaysia 2006c), but this is restricted to hospital and 
academic settings by Section 19 of the Poison Act 1952 (Laws of Malaysia 2006d). 
Section 19 states that the supply and administration of the drug should be under 
supervision of medical practitioners or only for teaching purposes for eye 
examinations. Because of such limitations, optometrists do not perform full eye 
examinations as routine, especially those in private practice. Comprehensive 
optometry practice is rarely seen in the private sector and limited in the public sector 
in Malaysia (Tan & Lam 2010, Mohidin & Hashim 2011), primarily due to this 
limited access to diagnostic drugs. Despite having the same university training in 
ocular pharmacology and ocular therapeutics as their colleagues who are working in 
the public sector in health and academic institutions, private optometrists have no 
access to these diagnostic drugs. 
 
Restrictions on possessing diagnostic drugs in private sector practices have 
affected the ability of optometrists to independently conduct cycloplegic refraction, 
fundus examination with mydriasis and contact tonometry. This creates an 
underutilisation of their undergraduate training limiting their effective eye-care 
delivery to the public. In addition to contributing to the underutilisation of optometry 
knowledge, this also leads to different and non-uniform standards of practice in 
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optometry between Malaysian optometrists and their international counterparts. The 
variations in the scope of practice were addressed by a global competency-based 
model of scope of practice in optometry developed by the World Council of 
Optometry (WCO) (World Council of Optometry 2005) and revised in 2012. The 
WCO model of scope of practice includes four categories of optometric services: 
optical technology services (category 1), visual function services (category 2), ocular 
diagnostic services (category 3) and ocular therapeutic services (category 4). With 
this situation in context, Malaysian Optometry appears to be working only within a 
category 2 (visual function service) in the WCO global model (World Council of 
Optometry 2012) although some optometrists in the public sector have expanded 
their scope of practice into category 3 (ocular diagnostic service) in this model. As 
opticians appear to be practising a similar level to the optometrists, this 
unconsciously confounds the public regarding optometrists’ and opticians’ services, 
particularly in the context of eye-care services at primary care level where the 
majority of optometrists and opticians are available. 
2.3 PRIMARY EYE-CARE 
Global data on blindness indicates that screening which fails to detect serious 
eye diseases can cause significant visual impairment (World Health Organization 
2005). Malaysia is no exception, hence urgent restructuring of eye-care delivery is 
crucial. Cataracts, retinal diseases (such as diabetic retinopathy) and glaucoma have 
been reported as the major causes for blindness in Malaysia, and authors have 
recommended reform of the screening and referral system (Zainal, Ismail et al. 2002, 
Patel, Tajunisah et al. 2011). Also, inefficient primary-eye care services in 
conducting screening for these diseases and an ineffective referral system contribute 
to inappropriate use of ophthalmology resources at the hospital and poorer prognosis 
for presenting eye conditions.  These two factors, screening and absence of 
ophthalmology appointment triaging will result in patients unnecessarily attending 
the hospital eye clinic (Taleb, Böhm et al. 2005). Malaysia with its developing 
healthcare sector appears to not yet implemented have this effectively. Thus, it is 
important to know the quality of screening and referrals to ophthalmology in order to 
reduce prevalence of visual impairment and blindness especially when the diseases 
are avoidable and reversible from early detection and treatment.  
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2.3.1 INEFFICIENT OF EYE-CARE SERVICES AT PRIMARY CARE LEVEL IN 
MALAYSIA 
In Malaysia, there is a very limited number of eye-care professionals 
(ophthalmologists and optometrists) who perform routine eye health screening as 
preventive and detection measures at primary care levels, in both public and private 
sectors (Ministry of Health Malaysia 2010). Primary eye-care is included as one of 
the optometrist’s job scope only in rural hospitals without ophthalmology, which 
defines the service in a restricted sense. The 1978 Alma Ata Declaration stated that 
one of the important functions of primary health care is to address the main health 
problems and provide preventive care in the community (World Health Organization 
1978), which could be relevant to eye-care. Additionally, the 1978 Alma Ata also 
outlined the importance of integration of the referral system as part of the primary 
care dimension. This suggests the inclusion of eye-care in primary care services as 
many health conditions are associated with ocular complications that require specific 
eye-care personnel to manage treatment at primary care level.  In fact, primary eye-
care must be a frontline activity as it provides care and identifies disease before it 
becomes a serious medical issue (Courtright, Seneadza et al. 2010). It can be offered 
through various approaches and forms such as educating patients, identifying 
symptoms, performing visual acuity test, ocular assessment, making accurate 
diagnosis, and appropriately referring patients(Murthy and Raman 2009). 
Unfortunately, as the definition for primary eye-care given by the WHO is not 
universal and widely established, many primary health care services do not have 
dedicated staff to provide eye-care as they do not consider this as part of essential 
primary care activities (Boudville, Anjou et al. 2013).  
 
Principally in Malaysian health clinics, GPs are the first-contact point for eye-
care at the primary care level (Ministry of Health Malaysia 2010) (Ministry of Health 
Malaysia 2011c) but the service quality for diagnosis and referral accuracy is 
considered insufficient as indicated in an audit study in Northern Malaysia (Keat & 
Keat 2009). The problem is further compounded by ophthalmic instruments in 
general practices typically being limited to only ophthalmoscopes and visual acuity 
charts (Ministry of Health Malaysia 2011a), which do not permit a full ocular health 
assessment. Some health clinics have a Family Health Specialist (known as a family 
physician or family medicine specialist in Western countries) who is trained to detect 
21   
 
and manage acute and chronic eye disease as part of their specialization training and 
job scope as a specialist in primary health (Ministry of Health Malaysia 2010). 
However, because greater attention is needed in other areas of primary health, for 
example maternal care, ophthalmic assessment is often inadequately practised.  
 
Having identified the issues related to inadequacy of service for eye-care and 
referrals, the potential of optometrists in the public sector in Malaysia to have an 
active role in primary eye-care has not been fully recognized, suitable to the 
definition of this profession. The WCO defines optometrists as a healthcare 
practitioner who is independent, educated, and regulated by relevant legislation, and 
optometrists are the primary eye care practitioners who provide comprehensive eye 
and vision care (World Council of Optometry 2012). This includes refraction and 
dispensing, detection/diagnosis and management of disease in the eye, and the 
rehabilitation of conditions of the visual system. Primary eye-care services can be 
offered in the form of general eye consultations, diabetic retinopathy screening, 
refractive care and vision tests, which are frontline pathways to secondary eye-care 
providers and are important for early diagnosis, treatment and prevention (World 
Council of Optometry 2012). 
 
The American Academy of Ophthalmology (AAO) perhaps provides one of the 
most inclusive descriptions for the scope of primary eye-care: "Primary eye-care is 
the provision of appropriate, accessible, and affordable care that meets patients’ eye-
care needs in a comprehensive and competent manner. Primary eye-care provides the 
patient with the first contact for eye-care as well as a lifetime of continuing care” 
(American  Academy of Ophthalmology 2015b). The definition also describes that 
the services for primary eye-care are integrated from a single service in order to offer 
quality and efficient eye-care that is coordinated with general health care services. 
The most critical component of the given definition is the eye-care personnel need to 
be competent and expert in management and decision-making for the patients.  
 
However, both of these definitions have not been fully met in the context of 
Malaysian optometrists and their role in primary eye-care services is yet to be clearly 
defined. The National Eye Database Study Group (2008) indicated that only a small 
proportion (0.1%) of patients are referred to ophthalmologists by private optometrists 
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for diabetic retinopathy screening as compared to referrals from other practitioners. 
This proportion was not reasonable considering the high prevalence of diabetes 
mellitus in the Malaysian population (Mafauzy 2006). Whilst not specifically 
referred to by (Goh, Omar et al. 2010), this raises the question of whether 
optometrists undertake a full case history regarding systemic diseases when 
consulting clients for refractive care and perform ocular health assessments to screen 
patients at risk of developing diabetic retinopathy.  
 
Optometrists at both the public sector and private sector in Malaysia, despite their 
training including an ocular health module (Malaysia Optical Council 2011), focus 
primarily on refractive care and ophthalmic lens services (Tan & Lam 2010, Mohidin 
& Hashim 2011). The surveys of Tan & Lam (2010) and Mohidin & Hashim (2011) 
although only included 57 and 61 optometrist respondents, provided important and 
initial evidence for the underutilisation of some optometry disciplines especially in 
comprehensive eye examination. Based on these studies, the proportion (%) of 
Malaysian optometrists practising the complete tasks for primary eye-care services 
outlined by the AAO are shown in Table 2-1. 
 
Table 2-1 Previous studies estimating the proportion of Malaysian optometrists who 
practice services listed in the American Academy of Optometry (AAO) scope of 
practice guidelines. Percentages shown in the table are a proportion of a given 
sample size.  
Scope of primary eye-care practise defined by 
AAO 
 Malaysian optometrists (%) practising 
  Tan & Lam 
(2010) 
N=57 
Mohidin & Hashim 
(2011) 
N=61 
Educating patients about maintaining and 
promoting healthy vision 
 NE NE 
    
Performing a comprehensive examination of 
the visual system 
 41 44 
    
Screening for eye diseases and conditions 
affecting vision that may be asymptomatic 
 42 87 
    
Recognizing ocular manifestations of 
systemic diseases and systemic effects of 
ocular medications 
  NE 
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Making a differential diagnosis and definitive 
diagnosis for any detected abnormalities 
 NE NE 
    
Performing refractions  65 98 
    
Fitting and prescribing optical aids, such as 
glasses and contact lenses 
 70 93 
    
Deciding on a treatment plan and treating 
patients' eye-care needs with appropriate 
therapies (patient management) 
 98 61 
    
Counselling and educating patients about 
their eye disease conditions 
 NE 100 
    
Recognizing and managing local and 
systemic effects of drug therapy 
 NA NA 
    
Determining when to triage patients for more 
specialized care and referring to specialists as 
needed and appropriate 
 100 100 
    
Coordinating care with other physicians 
involved in the patient's overall medical 
management 
 33 NE 
    
Performing (minor) surgery when necessary 
(for example chalazion, pterygium and 
refractive surgery)  
 NA NA 
NE no evidence from study, NA not applicable to Malaysian optometrists according to the 
Optical Act 1991 legislation. Adapted from http://one.aao.org/clinical-statement/definition-of-
primary-eye-care--policy-statement-a. (American Academy of Ophthalmology 2015). 
 
This comparison indicates that the level of practice applied in the actual scope 
of work by Malaysian optometrists is minimal as compared to the given AAO 
description and support the argument that Malaysian optometrist are not providing 
recommended practice standards. Although the analysis is a crude comparison, it 
suggests that optometrists in Malaysia do not play a role as primary eye-care 
providers and questions about their capacity to perform a comprehensive eye 
examination. This is consistent with the two surveys on level of practice involving 
Malaysian optometrists where few of the surveyed optometrists performed slit-lamp 
biomicroscopy (30%), ophthalmoscopy (36%) and tonometry (8%) on a frequent 
basis (Mohidin & Hashim 2011) and only 41%-44% provided primary eye-care (Tan 
& Lam 2010, Mohidin & Hashim 2011).  
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In summary, there is long standing issues related to the eye-care system in 
Malaysia which contributes to imbalance and inadequacy of service provision in the 
Malaysian primary eye-care system. Since the majority of ophthalmic services are 
provided in tertiary settings in the public hospitals, other potential routes of service 
are possibly underutilized. As the demand for hospital eye-care services is 
increasing, approaches need to be developed to improve referral systems to 
ophthalmology services in hospitals so as to increase the quality of patient care 
through timely referral and treatment. One potential solution, which will have an 
impact on this demand, is to strengthen eye-care services at primary health clinics 
and improve human resource allocation of optometrists commensurate with their 
education. These can be possibly achieved through improvement to the existing 
diabetic retinopathy screening and referrals triaging at the hospital eye clinic. There 
is however, limited knowledge of the effectiveness of the current screening services 
and it is yet to be proven if optometrists in Malaysia have clinical proficiency in 
providing screening services in diabetic retinopathy and other general eye conditions, 
which serves as an opportunity for research.  
 
2.3.2 ACCURACY OF REFERRALS FROM PRIMARY CARE LEVEL FOR GENERAL 
EYE CONDITIONS 
In contrast, optometrists in the UK and Australia have a well-documented role 
as primary eye-care providers according to the AAO definition except for performing 
surgery. They have indicated the ability to diagnose and manage cases at community 
level in primary care settings and there is evidence that optometrists can provide 
efficient, safe and quality primary eye-care (Statham, Sharma et al. 2008, Sheen, 
Fone et al. 2009).  
 
In the UK for example, Davey, Green et al. (2011) indicated that most referrals 
(72%) to hospital eye department were from optometrists and only (28%) were from 
GPs, suggesting the ocular health screenings are more common in optometric 
practice. Davey, Green et al. (2011) reported the proportion of optometrists’ referrals 
appears to be increasing from 39% (1988), 48% (1999) and 72% (2011). Studies on 
referrals for general ophthalmic conditions from GPs and optometrists have analysed 
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the accuracy of referrals when patients were examined by ophthalmologists, as 
shown in Table 2-2. No studies however have been carried out in Malaysia. 
Table 2-2 Ophthalmology referrals made by different screeners for general 
ophthalmic condition at primary care level 
 
Screener Number 
patients 
Accuracy of 
referral (%) 
Appropriateness 
of management 
(%) 
Study 
 
GPs 441 59.4 NA Harrison, Wild et al. (1988) 
GPs 88 71.2 NA Sheth, Aslam et al. (2008) 
GPs 173 22 NA Statham, Sharma et al. (2008) 
ED doctor 413 83 NA Statham, Sharma et al. (2008) 
Optometrist 114 95 NA Statham, Sharma et al. (2008) 
Optometrist 392 75 99 Sheen, Fone et al. (2009) 
Optometrist 553 75 NA Harrison, Wild et al. (1988) 
GPs general practitioners, ED emergency department, NA not available 
 
Overall, the quality of GPs screening is relatively lower than for optometrists 
in terms of referral accuracy and diagnosis. For example, in the UK, Harrison, Wild 
et al. (1988) reviewed 1113 case notes of new referrals to a district general hospital 
made by community GPs, ophthalmic opticians (optometrists), hospital GPs and 
ophthalmic practitioners. While both GPs and ophthalmic opticians (optometrists) 
diagnosed cataracts accurately, the diagnosis made by ophthalmic opticians 
(optometrists) for the detection of glaucoma (80%) and squint (61%) was done with 
the highest accuracy compared to the other practitioners. The study also indicated 
that optometrists were the only practitioners who undertook thorough ocular 
examinations (tonometry and funduscopy) of all patients seen, and included in their 
referral letters their findings of visual acuity and the location of abnormalities found.  
This was supported by the Davey, Green et al. (2011) study in which optometrists 
referred more patients with a wide range of ocular diseases (cataracts, glaucoma and 
diabetic retinopathy) and included fundus observations and visual acuity 
measurements in their referrals. In comparison, GPs mainly referred patients with 
anterior segment disorders, particularly lid lesions, based on direct observation and 
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symptoms. In another study which included a more diverse range of ophthalmic 
conditions, GPs initiated diagnosis in approximately half (48.9%) of the referrals and 
only included history taking in the referrals (Sheth, Aslam et al. 2008). Of these 
diagnoses made, ophthalmologists agreed with 71.2%, indicating a possible quality 
issue in GPs referrals. 
 
 A similar study in Australia reviewed referral letters from GPs, emergency 
department (ED) doctors and optometrists, which were compared to clinical note 
findings of the ophthalmologists (Statham, Sharma et al. 2008). Optometrists 
displayed more accuracy in the diagnosis of acute red eye compared to other 
practitioners, demonstrated by the lowest rates (5%) of mismanagement and 
misdiagnosis of preventable sight threatening diseases (such as iritis and retinal 
detachment), as compared to the ED doctors (17%) and GPs (78%). Although the 
study was retrospective in design, it pointed out the importance of having broad 
ocular health knowledge in order to make a differential diagnosis of red eye 
presentations, which optometrists have acquired during undergraduate training.  
 
Lower diagnostic accuracy is expected from GPs screenings as they had 
received brief training in ophthalmology, suitable with their broad medical curricula 
(Stark, Beinssen et al. 1992, Sherwin and Colville 2008). This led to a majority of 
medical graduates reporting a lack of confidence in approaching ophthalmic 
conditions or performing ocular health examinations including fundus biomicroscopy 
and tonometry (Howie, Abell et al. 2014). Whilst optometry training certainly 
devotes more hours to ocular pathology and examination (Suttle, Jalbert et al. 2012), 
well-trained optometrists are shown to be able to function as independent primary 
eye-care providers effectively. One study in Wales evaluated various aspects of 
optometric services at a primary eye-care level (Sheen, Fone et al. 2009). They 
reviewed the care pathways, presenting symptoms, appropriateness of diagnosis and 
referrals, patient satisfaction with the outcomes of referrals, equity of access and 
costs. The primary eye-care clinic, which was novel in the region, identified a 
reduction of unnecessary referrals to the hospital eye clinic, when the GPs referred 
patients to optometrists in the first instance, instead of referring directly to the 
hospital ophthalmology department. This large study of 6432 patients demonstrated 
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that only 1% of patients were inappropriately managed by optometrists and that 75% 
of optometry referrals were correctly diagnosed.  
 
However, despite the fact that most optometrists’ clinics are equipped with 
appropriate ophthalmic instruments such as tonometers and visual field analysers 
(Willis, Rankin et al. 2000), there were inconsistent findings for optometrists’ 
screening in detecting and referring glaucoma across some studies, in particular in 
the early 1990s to early 2000s in the UK. This is partly due to the complexity of 
pathophysiological aspects of the disease that have made the diagnosis of glaucoma 
difficult (Kanski 2009). For example, in the UK earlier studies namely 
Theodossiades & Murdoch(1999), Harrison, Wild et al. (1988) and Bell & O'Brien 
(1997) showed a low true positive percentage of glaucoma referral ranges between 
17%-26%. For these three studies, it was part of the clinical practice guidelines for 
the community-based eye screening at that time in the UK to refer all abnormal 
intraocular pressure (IOP) to the ophthalmologists. However, a careful interpretation 
is needed as the number of patients involved in these three studies was rather small 
(average was less than 200 participants). One study with a larger sample size of 2505 
referrals from community optometrists for a period of 10 years was conducted by 
Bowling, Chen et al. (2005) which found similar findings. The study found high false 
positive referrals, for example only 20.4% of the patients were confirmed with 
glaucoma by the consultant ophthalmologists. Similar explanations are given in this 
study of Bowling, Chen et al. (2005) where the referral criteria was based 
predominantly only on high IOP measures. Optometrists in their study were appeared 
to be pressured by the current guidelines to detect every single abnormality and 
referrals became more important than making a specific diagnosis.  
 
In addition to tonometry, optometrists also performed disc assessment which is 
consistent with Lash (2003)’s finding, where most optometrists (82%) who referred 
for glaucoma carried out disc assessment, intraocular pressure and visual fields. This 
suggests the professional effort and comprehensiveness of optometrists’ 
examinations. Given the unfavourable findings from the above four studies, further 
investigations have been carried out recently at a community level for low risk 
glaucoma suspects (Henson, Spencer et al. 2003, Devarajan, Williams et al. 2011, 
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Parkins & Edgar 2011), to rectify the problems and to improve accuracy in the 
diagnosis of glaucoma in screening. Improved diagnostic tests were noted in these 
studies ranging from 95% to 97% of referral accuracies.  
 
This improvement of diagnostic accuracy in glaucoma detection is consistent 
with recent findings from the Moorfields Optic Disc Assessment Study (MODAS) 
(Hadwin, Redmond et al. 2013). The MODAS studied the accuracy of UK 
optometrists in assessing optic disc photographs for glaucoma using the same disc 
images previously assessed by European ophthalmologists as part of the European 
Optic Disc Assessment Trial (EODAT) conducted by Reus, Lemij et al. (2010). The 
trial indicates that optometrists had higher sensitivity (92.0% vs 75%) but lower 
specificity (74.0% vs 90.0%) than the EODAT ophthalmologists, with the median 
overall accuracy of the optometrists and ophthalmologists being relatively similar at 
80% and 81.8% respectively. 
 
In summary, the quality of primary eye-care assessments, screenings and 
referrals are based on a variety of factors such as experience, screener’s training in 
eye examination, ability to use instruments to accurately measure and diagnose the 
eye conditions such as glaucoma. As there is paucity in evidence for Malaysian eye-
care context, there is need to understand how confident optometrists diagnose eye 
conditions and manage patients appropriately.  
2.4 DIABETIC RETINOPATHY SCREENING ACTIVITIES 
The past decade has shown a rise in the worldwide prevalence of diabetes 
mellitus of 2.8% in 2000 and is estimated to reach 4.4% in 2030(Wild, Roglic et al. 
2004). This upward trend will consequently increase the number of major ocular 
complications, diabetic retinopathy (World Health Organization 2011), in which 
Malaysia is no exception. The latest Malaysian National Health and Morbidity 
survey report revealed an increase of 80% in the prevalence of diabetes from 8.3% in 
1996 to 14.9% in 2006 among the people over 30year old age group (Letchumanan, 
Nazaimoon et al. 2010). This report also estimated that 7 out of 10 Malaysians are at 
significant risk of chronic disease complications including ocular morbidities such as 
cataracts and diabetic retinopathy.  
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Diabetic retinopathy can be sight threatening, irreversible and early detection is 
pertinent for timely referral and treatment; thus, it meets the criteria for population-
based screening (Hutchinson, McIntosh et al. 2000). Because of this, diabetic 
retinopathy has been recognized as a serious public health problem, and has led to 
calls from the World Health Organization to screen people with diabetes mellitus 
periodically, which has consequently contributed to an increase in the demand for 
vision and eye-screening services (World Health Organization 2005). The most 
recent published national prevalence of diabetic retinopathy in Malaysia was 
alarming at 36.8% with a quarter of the patients diagnosed required laser and surgery 
(Goh 2008). The study reinforces that detection of the disease at an early stage is 
important as a means of preventing serious ocular complications.  
 
Globally, common methods used in diabetic retinopathy screening are fundus 
photography and fundus biomicroscopy. Each of the techniques has advantages and 
also accompanying disadvantages to trade-off in terms of field of view, 
magnification, stereopsis and feasibility, suggesting method selection needs to take 
aspects, such as the disease prevalence, resources and location, into consideration, 
which will be discussed in the following sections. 
 
Retinal or fundus photography screening for diabetic retinopathy can be 
undertaken with single or multiple fields, such as 2-field or 7-field imagery, and with 
angular extent of coverage varying from 30⁰ to 45⁰ (Hutchinson, McIntosh et al. 
2000). This is the main advantage of this method over fundus biomicroscopy as it 
gives a wider simultaneous view of the fundus, dependent on the selection of the 
photography field. In a review of the literature, differences occurred primarily 
because each study had its unique research design based on the remoteness of 
location and screening feasibility including the type of screener involved as shown in 
Table 2-3. Single-field fundus photography was found to be used mostly in mass 
screening activities conducted by technicians (Leese, Morris et al. 2005, Philip, 
Cowie et al. 2005, Lim, Lee et al. 2008, Spurling, Askew et al. 2010), followed by 2-
fields fundus photography (Taylor, Merin et al. 2007, Wong, Cheung et al. 2008, 
Martinez, Hernandez-Bogantes et al. 2011). In some primary care clinics in 
Malaysia, screening is conducted by paramedics using two-field fundus photography. 
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The review also indicates that slit-lamp biomicroscopy for diabetic retinopathy 
screening were adopted by optometrists and ophthalmologists at hospital level (Fung, 
Yap et al. 2011, Lee and Sum 2011).  
 
Table 2-3 Population-based studies of diabetic retinopathy screening in identified 
countries 
Country Patients, n  Method Study 
UK 4574 SFFP Leese, Morris et al. (2005) 
Costa Rica 1327 SFFP Martinez, Hernandez-Bogantes et al. (2011) 
Australia 132 SFFP Spurling, Askew et al. (2010) 
Singapore 742 SFFP Lim, Lee et al. (2008) 
USA 778 TFFP Wong, Cheung et al. (2008) 
Malaysia 10586 TFFP Goh (2008) 
Malaysia 301 SEE Keat and Keat (2009) 
UK 775 SEE Ling, Ramsewak et al. (2002) 
Hong Kong 12112 SEE Lee and Sum (2011) 
Hong Kong 1058 SEE Fung, Yap et al. (2011) 
Croatia 466 NA Loncarek, Petricek et al. (2005) 
Thailand 176 NA Jenchitr, Sotthornwit et al. (2008) 
Saudi Arabia 203 NA Al-Khaldi, Khan et al. (2002) 
SFFP Single-field fundus photography, TFFP Two-field fundus photography, SEE 
standard eye examination, NA not available 
 
In developing countries, such as Saudi Arabia, Croatia, Malaysia and Thailand, 
screening activities at primary care levels using fundus photography have been 
limited (Al-Khaldi, Khan et al. 2002, Loncarek, Petricek et al. 2005, Goh 2008, 
Jenchitr, Sotthornwit et al. 2008, Keat and Keat 2009). Consistent across the 
countries, was the new implementation of national eye-care guidelines. It 
recommended that all diabetic patients be referred to an ophthalmology clinic at a 
hospital for diabetic retinopathy screening if there are no resources available for the 
provision of fundus photography screening. Similarly, the Malaysian national 
guidelines on diabetic retinopathy screening require all newly diagnosed type II 
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diabetic patients to be screened and if screening is not possible or a fundus camera is 
unavailable, these patients need to be ‘referred’ routinely to the nearest 
ophthalmology clinic at hospital for screening without prior eye examination (Salowi 
and Goh 2012). The term screening however, is conventionally used at the hospital 
level despite it is actually a full eye examination.  
 
As a consequent when screenings are conducted at hospital eye clinics by 
ophthalmologists in these countries, there has been a surge in referral rates for 
screening purposes.  For instance, 68.5% of patients with diabetes mellitus from 
primary health centres in Saudi Arabia were screened for diabetic retinopathy at the 
hospital as a result of the restructuring of its national diabetic eye-care guidelines 
(Al-Khaldi, Khan et al. 2002). Although the new guidelines increased the screening 
coverage and numbers of patients being screened it also increased the 
ophthalmologists’ workload at the hospital level. A similar situation exists in 
Malaysia where increased ophthalmology workload for diabetic retinopathy 
screening is seen at all of the public hospitals (Salowi and Goh 2012). A significant 
number of patients (10,586 patients) with diabetes mellitus are referred for diabetic 
retinopathy screening at  hospital eye clinics as a result of the national guidelines 
(Ministry of Health Malaysia 2011a).  
 
While fundus photography has been shown to cause a sudden increase of 
referrals to ophthalmology services at the tertiary care level, successful screenings at 
primary care levels can rule out 85% of patients with a normal fundus so that only 
true positive cases of retinopathy are referred to ophthalmologists to hospital for 
treatment (Martinez, Hernandez-Bogantes et al. 2011). Inclusion of fundus 
photography in primary level screenings has been shown to reduce referral rates to 
ophthalmology at hospitals, as approximately 70 to 80% of screened patients did not 
require any ophthalmology treatment (Spurling, Askew et al. 2010, Fung, Yap et al. 
2011). This may be because the technique provided screeners with higher quality 
views of the fundus so that less expertise is required to obtain gradable photos. This 
study also found that primary care diabetic screenings using fundus photography 
could expedite the time from 6 months to 49 days for an initial eye examination 
service. This could be due to the fact that as fundus photography is fully 
computerised and can be performed by an ophthalmic technician who can screen 
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many patients in a routine day, and as a consequence the waiting list for screenings 
was shorter. In addition, some clinic setting used a telemedicine approach in which 
the photos were reviewed by ophthalmologists or optometrists.  
2.4.1 DIAGNOSTIC TEST CHARACTERISTICS OF DIABETIC RETINOPATHY 
SCREENING 
In the context of determining the level of accuracy of a test in a screening 
program to detect disease including diabetic retinopathy, diagnostic test evaluation is 
conventionally used (Greenhalgh 1997, Parikh, Mathai et al. 2008) especially in 
cross-sectional designed studies (Black 1996), as for example in the studies of Pandit 
and Taylor (2002) and Hulme, Tin-U et al. (2002). Clinical evaluation of diagnostic 
tests provides guidance to clinicians on whether a test should or should not be used in 
future screening programs.   
 
Diagnostic test accuracy studies additionally must include a test or procedure 
for determining the true disease status of each patient, termed as the “gold standard”, 
or “standard of reference,” or “reference standard,”(Weinstein, Obuchowski et al. 
2005). The selection of the gold standard is critical in this method of evaluation 
because each case needs to be classified definitively as either true positive or true 
negative and that the diagnostic test characteristics and their interpretation are based 
on the gold standard (Kirkwood and Sterne 2003). The test or procedure must be 
conducted and interpreted in a masked-fashion to the diagnostic test results, so that 
bias can be avoided. Also, according to (Weinstein, Obuchowski et al. 2005), a gold 
standard must be infallible, precise in measurement and as accurate as it can be. 
Excluding patients without a diagnosis confirmed by a reference standard causes the 
calculation of sensitivity and specificity to be in error and produces erroneous 
estimates of test accuracy due to a form of workup bias termed verification bias 
(Begg and McNeil 1988).  
 
Studies assessing practitioners’ diagnostic accuracy in eye-care have 
conventionally used ophthalmologic examinations by a consultant ophthalmologist, 
selected on the basis of having higher diagnostic test characteristics and longer 
clinical experience in eye-care (Abrams, Scott et al. 1994, Hutchinson, McIntosh et 
al. 2000, Scanlon, Malhotra et al. 2003, Burr, Mowatt et al. 2007, Khalaf, Al-Bdour 
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et al. 2007). In these studies the performance of the ophthalmologists in diabetic 
retinopathy and glaucoma screening were excellent and consistent by above 90% for 
sensitivity and specificity compared against the consultant ophthalmologists or 
retinal specialists set as the gold standard. This suggests there were measures of high 
reliability for ophthalmologists’ examinations which supports the convention as a 
gold standard. In two systematic reviews, ophthalmologists were shown to achieve 
the highest accuracy as compared to other practitioners in classifying fundus changes 
and grading of diabetic retinopathy (Hutchinson, McIntosh et al. 2000) and also in 
assessing optic disc and neuro-retinal rim in glaucoma (Burr, Mowatt et al. 2007). 
On account of this evidence, in many diabetic retinopathy screening studies, 
ophthalmologists or retinal specialists have been used as the gold-standard or 
reference standard (Hutchinson, McIntosh et al. 2000, Campbell, Braspenning et al. 
2002). Similarly in glaucoma screening, the study of Azuara-Blanco, Burr et al. 
(2007) for example  used consultant ophthalmologists who were glaucoma specialists 
to compare the performance of optometrists and trainee ophthalmologists in 
glaucoma diagnosis, with consultant ophthalmologists showing highest accuracy of 
glaucoma classification. Abrams et al. (1994) compared the agreement among 
optometrists, ophthalmologists, and ophthalmology residents in assessing 
glaucomatous optic nerve damage, and indicated that ophthalmologists as compared 
to optometrists demonstrated higher sensitivity (78% vs 56%) with inter-observer 
agreement of 0.68 vs 0.56. All of these studies substantiate the fact of the 
ophthalmologist using slit-lamp biomicroscopy as arbitrator for diagnostic accuracy 
evaluation. 
 
 In addition, the type of clinical technique and instrument used in the study is 
equally important in establishing the reference standard. Studies have used different 
clinical methods such as slit-lamp biomicroscopy under mydriasis (Verma, Prakash 
et al. 2003) and fundus photography (Boucher, Desroches et al. 2008) to establish 
both diagnostic criteria and diagnostic testing. This indicates there is no standard 
approach for deciding on a reference standard and that it actually depends on the 
study objectives themselves. However, bias can occur if a reference standard test is 
not uniformly used throughout a study and therefore verification for the reference 
standard (gold standard) must be undertaken. This is difficult because it is impossible 
to have a perfect reference standard, particularly when human observers are involved 
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(Weinstein, Obuchowski et al. 2005). For example, even pathology findings are not 
perfect, as interpretation greatly relies on subjective assessment from human 
observers who may have varying skill levels that cause variations in diagnosing 
borderline conditions of a disease. A reference standard can also lead to unreliable 
and incorrect estimates of accuracy if it is not correctly established  and interpreted 
(Zhou, McClish et al. 2011). Zhou, McClish et al. (2011) stated there is an exception 
in certain types of studies where a reference standard is not available because of 
safety reasons or ethical issues in subjecting patients to the reference test, where this 
is invasive, for example in blood investigations and fundus angiography. In such 
situations, sensitivity and specificity cannot be determined but accuracy can be 
evaluated through descriptive comparisons (Whiting, Rutjes et al. 2003) . 
 
Kirkwood and Sterne (2003) conventionally described the definition of 
diagnostic tests which include:  patients who have been tested correctly to have a 
disease by the gold standard are true positive (TP) and that true negatives (TN) in 
contrast are patients who do not have the disease determined by the gold standard but 
are tested as normal or negative. According to Kirkwood and Sterne (2003) false 
conditions can be either false negatives (FN) or false positives (FP) . This means that 
those with the disease but where the test falsely indicates the disease is not present 
are FN. False positives occur when patients without a disease are tested as having the 
disease present. From these conditions, accuracy of a diagnostic test can be measured 
through calculation of the sensitivity and specificity. Sensitivity is the probability of 
a positive test result for the patient who has the disease, while on the contrary 
specificity is the probability of a negative test result in patients who do not have the 
disease. These two measures are equally important and should be reported together 
because they complement the interpretation of the findings and have important 
implications for patient management.  
 
In addition to sensitivity and specificity, predictive values are often reported as 
the positive predictive value (PPV) or negative predictive value (NPV). Kirkwood 
and Sterne (2003) defines PPV as the probability that patients have a disease when 
the test is positive. Although this seems similar to sensitivity, they are actually 
distinct outcomes with respect to a disease or test (Weinstein, Obuchowski et al. 
2005). While the PPV indicates the probability of a disease following detection by a 
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positive test, sensitivity focusses on the probability of a positive test in a known 
disease. It is useful in deciding which test to use (Kirkwood and Sterne 2003). The 
PPV instead is useful for clinicians in considering the need to treat the patient after a 
diagnostic test comes back as positive (Weinstein, Obuchowski et al. 2005). A 
similar explanation applies to the NPV and specificity is similarly related to 
diagnosis and test outcomes but in the context of absence of disease and when a test 
is negative respectively (Weinstein, Obuchowski et al. 2005).  
2.4.2 FUNDUS PHOTOGRAPHY  
A systematic review of diabetic retinopathy screening studies from 1983 to 
1999 by Hutchinson, McIntosh et al. (2000) suggests that mydriatic fundus 
photography (retinal photography) is the most effective tool for diabetic retinopathy 
screening due to its high diagnostic characteristics. It is a preferred method for 
diabetic retinopathy screening and remains a benchmark instrument for many 
screening activities including in Malaysia. Table 2-4 (page 36) shows the diagnostic 
test characteristics of fundus photography for diabetic retinopathy screening by 
different screeners.  
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Table 2-4 Diagnostic test characteristic among different screeners using fundus photography 
 
Screener Type of fundus photography Setting   Patients, n Outcome  Sensitivity 
(%)(95% CI) 
Specificity 
(%)(95% CI) 
Study 
GPs 1-field non-mydriatic 45⁰ 
Pupil dilated 
Polyclinic 39 Any DR 
ME 
95 
100 
98 
100 
Chia and Yap (2004) 
Optometrist Polaroid mydriatic fundus 
camera 
Clinic   289 STDR 
AR 
100 
97.2 
N/A Ryder, Close et al. (1998) 
Technician 1-field non-mydriatic 45⁰  Clinic 775 STDR 95 97 Ling, Ramsewak et al. (2002) 
Nurse 2-field non-mydriatic 45⁰ 
pupil dilated 
Clinic  
 
8176 STDR N/A N/A Harvey, Craney et al. (2006) 
Medical  
photographer 
1-field non-mydriatic 45⁰  Clinic  775 STDR 95 97 Ling, Ramsewak et al. (2002) 
Medical 
photographer 
4-field non-mydriatic 45⁰ 
pupil dilated 
Hospital 
 
874 STDR 80 (68-89) 99 (98-99) Tu, Palimar et al. (2004) 
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Overall, fundus photography has shown high sensitivity (80% to 100%) and 
specificity (97% to 100%) in detecting sight threatening diabetic retinopathy when 
performed by different screeners such as GPs, optometrists and technicians (Ling, 
Ramsewak et al. 2002, Chia and Yap 2004). However, the sensitivity achieved by the 
medical photographers was only 80% and the range was widely spread with its 
minimum at 68% and maximum (89%) indicating diverse skills acquisition among 
the group, which highlights the importance of training. Sensitivities for optometrists 
in detecting STDR becomes perfect (100%) when combining ophthalmoscopy and 
fundus photography with a diabetologist (Ryder, Close et al. 1998), who provides 
specialty care for diabetes mellitus which includes assessing the quality of the fundus 
images by optometrists for grading.  
 
Other factor thought to influence the accuracy of fundus photography is the 
screeners themselves. However, literature shows that technicians, GPs and nurses 
used fundus photography in screening while most optometrists and ophthalmologists 
opted for standard eye examinations. Performance of these different screeners; retina 
specialist, general ophthalmologists, nurse and technician in using fundus 
photography relative to different fields is shown in Table 2-5 (page 38).  
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Table 2-5 Diagnostic test characteristic among different screeners in reading fundus photographs 
 
Reader Type of fundus photography Outcome Sensitivity (%) 
(95% CI) 
Specificity (%) 
(95% CI) 
Study 
Retina specialist 1-field non-mydriatic 45⁰ RR 87 96  Ruamviboonsuk, Teerasuwanajak et al. (2006)  
General ophthalmologist 1-field non-mydriatic 45⁰  RR 89 71 Ruamviboonsuk, Teerasuwanajak et al. (2006) 
Photographer 1-field non-mydriatic 45⁰ RR 85 82 Ruamviboonsuk, Teerasuwanajak et al. (2006) 
Nurse 1- field non-mydriatic 45⁰  RR 89 75 Ruamviboonsuk, Teerasuwanajak et al. (2006) 
Endocrinologist 1-field non-mydriatic 60⁰  RR 83 99 Carmichael, Carp et al. (2005) 
Endocrinologist 1-field non-mydriatic 60⁰  Any DR 66 (61-70) 85 (81-88) Suansilpong and Rawdaree (2008) 
Technician 3-field stereoscopic non-
mydriatic 45 ° 
Any DR 90 88 Cavallerano, Cavallerano et al. (2005) 
Ophthalmologist 
Trainee/Registrar 
Red-free digital images RR 
 
96 (87-100) 89 (86-91) 
 
Olson, Strachan et al. (2003) 
Ophthalmologist 
Trainee/Registrar 
2-field non-mydriatic 50° 
photo 
RR 93 (82-98) 87 (84-90) Olson, Strachan et al. (2003) 
RR referable retinopathy, DR diabetic retinopathy 
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In studies using single-field 45⁰ fundus photography, the general 
ophthalmologists and ophthalmic nurses obtained equal sensitivity of 89% in grading 
retinopathy when compared to the ophthalmologist’s grading (Ruamviboonsuk, 
Teerasuwanajak et al. 2006). These findings were higher than a study of 
endocrinologist readers (83%), even with a wider 60⁰ retinal field (Carmichael, Carp 
et al. 2005). The specificity of readers in grading the photos as referrable retinopathy 
ranged from 71% to 99% across a number of studies (Olson, Strachan et al. 2003, 
Carmichael, Carp et al. 2005, Ruamviboonsuk, Teerasuwanajak et al. 2006, 
Suansilpong and Rawdaree 2008). This suggests inconsistencies for the method used 
to detect normal cases which may result in referring positive cases to ophthalmology. 
Lower specificity was found when the outcomes were targeted for any retinopathy. 
This indicates screeners faced more difficulties in differentiating between a normal 
fundus with mild retinopathy than differentiating between mild retinopathy and 
moderate retinopathy with or without macular oedema.  Inconsistencies largely 
depended on the quality of the photographs and experience of the readers 
(Hutchinson, McIntosh et al. 2000).  
 
Disadvantages of fundus photography were also reviewed by Dekker, 
Abramoff et al. (2003) on the question as to whether fundus photography or fundus 
biomicroscopy is the best method for detecting diabetic retinopathy. Despite the fact 
that the UK National Screening Committee (UK National Screening Committee 
2011) recommends digital fundus photography as the screening method of choice for 
diabetic retinopathy, some concerns have been expressed about the recommendation 
of using this method. According to the review, the disadvantages of fundus 
photography are mainly due to high technical failure resulting in more re-
examinations, poor visualization of peripheral fundus, stereoscopic visible retinal 
lesions and may not detecting other eye conditions than diabetic retinopathy when 
fundus camera is the only instrument used in the screening.  
 
High technical failure contributes as a significant disadvantage of fundus 
photography as a screening tool. Technical failure means that patients’ fundus image 
is unable to be visualized at all or in some cases, the quality of the fundus images is 
unsatisfactory for retinopathy grading. The recommended technical failure rates for 
screening using fundus cameras should fall below 3% (British Diabetic Association 
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1997). However, in a pilot study in Costa Rica (Martinez, Hernandez-Bogantes et al. 
2011), a significant proportion of patients (61.2%, n=112/183) were referred to 
ophthalmologists because of unreadable images. This suggests digital fundus 
photographic screening has a high tendency for false referrals and also a need for 
screening recalls. Although fundus cameras produce a permanent record, digital 
images from fundus photography are known for problems with image segmentation, 
in particular the vascular network, optic disk and the fovea (Bernardes, Serranho et 
al. 2011). A systematic review and other studies have also indicated the agreement 
grading for diabetic maculopathy and identification of retinal thickening was not 
very satisfactory (Hutchinson, McIntosh et al. 2000, AlSabti, Raizada et al. 2003, 
Chia and Yap 2004, Ku, Landers et al. 2013). 
 
These disadvantages are also a result of the selection of the fundus 
photography fields, poor screener skill, presence of cataracts or corneal ulcers and 
undilated pupils. The proportion of poor quality fundus images that cannot be graded 
was reported mostly from tele-ophthalmology which varied according to the numbers 
of retinal fields captured. Retina photography undertaken by technicians was 
reported to have the highest failure rate ranging from 17.3% to 35% (Boucher, 
Gresset et al. 2003, Choremis and Chow 2003) when using the 2-fields stereoscopic 
non-mydriatic fundus photography as opposed to only 1.3% to 2.9% when they used 
the 7-fields technique (Rudnisky, Tennant et al. 2007, Ng, Nathoo et al. 2009). 
Lower technical failure of 0.7% was also found when using 5-fields non-mydriatic 
fundus photography.  
 
Aptel, Denis et al. (2008) investigated the effect of field number and mydriasis 
on sensitivity and specificity of digital fundus photography. They found that single 
field non-dilated had the lowest sensitivity of 77% as compared to 2-field and 3-
field. If the pupil is not dilated, the three-field 45⁰ strategy indicated good outcomes 
(sensitivity 92% and specificity 97%). Aptel, Denis et al. (2008)’s findings (2008) 
are supported by Kuo, Hsieh et al. (2005), who reported relatively unsatisfactory 
outcomes with sensitivity and specificity of 45% and 75.3% respectively when 
fundus photography was conducted by endocrinologists. A double masked trial to 
grade diabetic retinopathy reached consensus that 2-field images are as efficient as 7-
field images when compared to the standard eye examination using fundus 
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biomicroscopy by ophthalmologists (Boucher, Gresset et al. 2003), provided the 
pupil is fully dilated (Scanlon, Malhotra et al. 2003). Scanlon, Malhotra et al. (2003) 
indicated when the pupil was not dilated, the sensitivity of 2-field fundus 
photography reduced from 87.8% to 86.0% and specificity reduced from 86.1% to 
76.7%, with increased technical failure rates from 3.7% to 19.7%. The finding 
suggests that sufficient application of 2-field mydriatic fundus photography in mass 
screenings adopts a conservative threshold for referral criteria of mild NPDR. 
 
In other studies, technical failure rate was also related to not administering a 
dilating agent prior to the photography, including when using non-mydriatic fundus 
photography. Even though a non-mydriatic fundus camera should enable screeners to 
capture fundus photos without dilatation, most screenings had routinely dilated the 
patients’ pupil prior to photography, and also require other personnel to perform the 
pupil dilatation. Mydriasis has been shown to reduce the number of ungradable 
photos from single-field fundus photography from 26% to 5% (Murgatroyd, 
Ellingford et al. 2004) and 7.1% to 4.6% (Leese, Morris et al. 2005). Some studies 
also found that staged mydriasis for non-mydriatic fundus photography was useful in 
improving ungradable photos (Hutchinson, McIntosh et al. 2000). Staged mydriasis 
is therefore being routinely performed among screeners in at least in 15% to 25% of 
patients as the combination of mydriatic cameras and mydriasis potentially improves 
diagnostic accuracy (Leese, Morris et al. 2005, Philip, Cowie et al. 2005). With this 
approach, if the quality of the image is not good from the initial photography, the 
pupil is immediately dilated and the photography is repeated.  
 
Leese, Morris et al. (2005) and Philip, Cowie et al. (2005) reported pupil 
dilatation was necessary for cases with small pupils or in the presence of cataracts in 
order to reduce  ungradable photos. Although staged mydriasis has appeared to be 
useful, this practice needs a practitioner or a third person to administer the dilatation 
drug, increasing the screening time and subsequently increasing the relative cost of 
the screening. In addition, safety issues may conflict with this recommendation even 
though acute closure glaucoma attack is rare in a population, certain groups of 
people, especially of Asian and Hispanic origin are at greater risk (Ang, Chee et al. 
2005), and may be susceptible to developing an angle-closure attack following pupil 
dilatation (He, Foster et al. 2006). Therefore, it is suggested a prior risk assessment 
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be undertaken by trained personnel to check intraocular pressure (IOP) and anterior 
chamber angle prior to pupil dilatation in at-risk populations (Elliott 2007).   
 
Patient’ factors such as age and ocular characteristics were also identified as 
contributing to poor image quality from fundus photography. Klais, Grupchev et al. 
(2004) compared the image quality between film photography and digital imaging 
with technical failures resulting in ungradable images ranging from 7.8% to 13.8%.  
They also indicated that there was a threefold increment of failure rate in patients 
over 65 years of age who were screened by digital imaging (33.7% vs 11.3%), 
suggesting older patients may need to be screened using slit-lamp biomicroscopy. 
This occurred possibly miosis pupils due to aging and patients’ cooperation for 
fundus photography is more demanding as compared to conventional examination 
using slit-lamp and condensing lens. Murgatroyd, Ellingford et al. (2004)  confirmed 
the difficulties in visualising the fovea from digital fundus photography images, in 
which they indicated that age and posterior sub capsular cataracts in non-mydriatic 
fundus photographs, and nuclear colour in mydriatic photography as the strongest 
predictors for causing ungradable photos. Therefore a screening program should take 
into consideration the age of the screening target group before deciding on fundus 
photography. 
 
The important implication of the technical failures in the health care system is 
that contributes to inaccuracy of referrals to ophthalmology. A study by  Martinez, 
Hernandez-Bogantes et al. (2011) indicated that improper techniques used for fundus 
photography screening can cause false positive referrals at up to 90% due to 
technical failures or ungradable photos. In this instance, Martinez, Hernandez-
Bogantes et al. (2011) recommended that patients need to be referred to 
ophthalmologists or retinal specialists for another screening at a later date which 
means the waiting lists can become very long, for example, the waiting length 
between booking and appointment date for an ophthalmology consultation took up to 
12 weeks in the UK (Tuck and Crick 1991), 21 weeks in Hong Kong (Woo 2000) 
and two years in Queensland, Australia for non-urgent referrals (Kim, Chen et al. 
2009, Stainkey, Seidl et al. 2010). An inappropriate referral is indicated when a 
majority of patients are discharged immediately by the ophthalmologist at the first 
consultation (Boucher, Desroches et al. 2008, Ng, Nathoo et al. 2009, Nathoo, Ng et 
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al. 2010). Lower referrals and higher specificity rates imply effective screening 
methods, which result in appropriate usage of tertiary ophthalmology resources 
(Boucher, Gresset et al. 2003). 
 
In the results of referrals without an earlier eye examination at primary levels 
in Saudi Arabia and Malaysia, many patients were found to have normal fundi when 
examined by ophthalmologists at the hospital, ranging from 28.0% to 88.7% (Al-
Khaldi, Khan et al. 2002, Goh 2008, Jenchitr, Sotthornwit et al. 2008, Keat and Keat 
2009). For example, in Malaysia, over 60% of patients screened in the 
ophthalmology clinics were found not to have any diabetic retinopathy (Goh 2008), 
suggesting unnecessary referrals. This routine referral for screening has resulted in 
underlying issues of inappropriate usage of tertiary care and ophthalmology 
resources, and ineffective primary eye-care and referrals which cause increased 
workloads for the ophthalmology clinics in the public sector. As a large proportion of 
patients are not found to have retinopathy it suggests that a mechanism is needed to 
strengthen the comprehensiveness of eye examinations at the primary clinic level so 
that these patients are more appropriately screened to allow more resource allocation 
for treatment and surgery at the hospital. However, screenings need to be equivalent 
to the ophthalmologist and show quality in terms of diagnostic tests characteristics, 
when performed by other health care personnel at primary care level. Poor 
technology, upgradable photos, untrained screeners may result in unnecessary 
referral to ophthalmology. Therefore, there needs to be a review and restructuring of 
the guidelines in order to address the problem within diabetic retinopathy screenings 
and referral, so as to reduce the unsustainable demands on the health system.  
2.4.3 SLIT-LAMP BIOMICROSCOPY 
Slit-lamp biomicroscopy (fundus biomicroscopy) with pupil dilatation is 
considered as the gold standard for fundus examination (Elliott 2007). Thus, many 
studies recommended an ophthalmologist’s examination using slit-lamp 
biomicroscopy as the gold or reference standard in diabetic retinopathy screening in 
order to assess the diagnostic test characteristics of other practitioners or methods 
(Prasad, Kamath et al. 2001, Hulme, Tin-U et al. 2002, Cavallerano, Cavallerano et 
al. 2003, Olson, Strachan et al. 2003, Verma, Prakash et al. 2003, Chia and Yap 
2004, Tu, Palimar et al. 2004, Warburton, Hale et al. 2004, Harvey, Craney et al. 
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2006, Ruamviboonsuk, Teerasuwanajak et al. 2006, Suansilpong and Rawdaree 
2008). As discussed in Section 2.4.2, ophthalmologist’s assessment is conventionally 
accepted as being more accurate than other practitioners.  
 
An ophthalmologist's examination using slit-lamp biomicroscopy compares 
favourably with seven field stereophotography with sensitivity and specificity of 
87.4% and 94.9% respectively, and a kappa statistic of 0.80 (Scanlon, Malhotra et al. 
2003). Also, the study indicated that not a single case of the ophthalmologist’s 
examinationswere ungradable. Slit-lamp biomicroscopy conducted by 
ophthalmologists achieved high sensitivity (91.2%) and specificity (97.9%) for 
screening diabetic retinopathy when compared to fluorescein angiography (FFA) as 
gold standard (Khalaf, Al-Bdour et al. 2007). This indicates that slit-lamp 
biomicroscopy techniques provide the highest quality as compared to other 
techniques especially when performed by trained personnel. The outcome for 
diagnostic test characteristics such as sensitivity and specificity for slit-lamp 
biomicroscopy, undertaken by different groups of practitioners to detect diabetic 
retinopathy, are shown in Table 2-6 (page 45). None of the studies included GPs 
screening using slit-lamp biomicroscopy. The range of sensitivity in detecting 
diabetic retinopathy by optometrists was from 75% to 87% (Prasad, Kamath et al. 
2001, Hulme, Tin-U et al. 2002, Olson, Strachan et al. 2003, Verma, Prakash et al. 
2003, Tu, Palimar et al. 2004, Warburton, Hale et al. 2004, Harvey, Craney et al. 
2006). 
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Table 2-6 Diagnostic test characteristics for slit-lamp biomicroscopy performed by different screeners  
 
Screener Patients Outcome Sensitivity (%) 
(95%CI) 
Specificity (%) 
(95%CI) 
Study 
Optometrist  3510 STDR 76 (49-100) 99 (99-100) Warburton, Hale et al. (2004) 
Optometrist 769 STDR 75 (60-86) 98 (97-99) Tu, Palimar et al. (2004) 
Optometrist  4904 STDR 76 (70-81) 95 (95-96) Prasad, Kamath et al. (2001) 
Optometrist  439 STDR 87 91 Hulme, Tin-U et al. (2002) 
Optometrist  586 RR 73 (52-88) 90 (87-93) Olson, Strachan et al. (2003) 
Ophthalmologist 239 RR 87 (84-92) 95 (92-98) Scanlon, Malhotra et al. (2003) 
Ophthalmologist 189 AR 91 98 Khalaf, Al-Bdour et al. (2007) 
Nurse 95 AR 93 91 Kirkwood, Coster et al. (2006) 
STDR sight threatening diabetic retinopathy, RR referable retinopathy, AR any retinopathy 
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This wide range of diagnostic accuracy indicates that identification of 
retinopathy using slit-lamp biomicroscopy is challenging despite optometrists having 
basic knowledge in diabetic retinopathy through their optometry training. For 
example, in a district-wide screening for diabetic retinopathy, experienced and 
trained optometrists demonstrated 87.0% sensitivity (Hulme, Tin-U et al. 2002), 
which was similar to 87.4% sensitivity recorded by the ophthalmologists also using 
slit-lamp biomicroscopy for screening (Scanlon, Malhotra et al. 2003). However, the 
sensitivity in detecting diabetic retinopathy was found to be lower when conducted 
by newly trained optometrists. Prasad, Kamath et al. (2001) prospectively studied the 
performance of optometrists in detecting STDR using a new grading protocol, 
simplified from ETDRS grading. They found that the sensitivity was 76% with 
relatively high false positives, which was due to optometrists being inexperienced, 
relatively cautious and unfamiliar with the new grading system. 
 
A retrospective evaluation of a local optometric diabetic retinopathy screening 
service was carried out by Warburton, Hale et al. (2004) which demonstrated a 
satisfactory sensitivity (75.8%) for STED but the confidence intervals were widely 
spread (49% to 100%). The inconsistency in outcomes was possibly due to different 
instruments used by the optometrists as the screenings were conducted at their own 
private practice. For example, 10% of the screenings used direct ophthalmoscopy and 
a small number of patients (n=99) recalled for the screen-negative test. Such a 
retrospective evaluation may underestimate the diagnostic tests due to sampling bias. 
In another retrospective study Tu, Palimar et al. (2004) also reviewed optometrists’ 
referrals to hospitals for diabetic retinopathy, resulting in 75% sensitivity. The study 
indicated that optometric screening for diabetic retinopathy was more sensitive in 
detecting early retinopathy and maculopathy when compared to fundus photography. 
 
A comparative prospective study was undertaken to identify diagnostic tests for 
digital imaging, colour slides and slit-lamp examination by optometrists, in detecting 
referable retinopathy against a reference standard of the ophthalmologists’ using slit-
lamp examination (Olson, Strachan et al. 2003). While optometrists’ examination 
had sensitivity of 73% which was lower than the other two methods, there was no 
fundus examination which meant results were not able to be graded by the 
optometrists. This was consistent with the advantage of slit-lamp biomicroscopy, 
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which is identified as a gold standard. This study of Olson, Strachan et al. (2003) 
also suggested that the sensitivity would be improved with more immersive training. 
Six optometrists included in the study underwent a brief training which only included 
one day of lectures and one day of slide examination. 
 
Table 2-6 also indicates that despite the fact that the screenings conducted by 
optometrists using slit-lamp examinations had lower sensitivity than fundus 
photography; optometrists recorded the highest specificity levels, ranging between 
90%-99%. This was consistent across all optometrist-based screenings, indicating 
that differentiating a normal fundus is relatively easy for optometrists. High 
specificity also suggests screenings carried out by optometrists using slit-lamp 
biomicroscopy are unlikely referring patients to ophthalmologists unnecessarily at 
the hospital level. Harvey, Craney et al. (2006) reviewed all diabetic retinopathy 
screening referrals and recalled test-negative patients for ophthalmologists’ 
examinations. The overall specificity of optometrist-led screening was very high 
99% (98-100%) as compared to other screeners. They also indicated that referral 
percentages reduced by more than half in an optometric-led screening, which also 
resulted in less false positive diagnoses and therefore only patients who needed 
ophthalmologists’ examination were referred.  
 
In a single study by Kirkwood, Coster et al. (2006) screening conducted by an 
ophthalmic nurse using slit-lamp biomicroscopy achieved higher sensitivity and 
specificity than the optometrists’ examination, at 93% and 91% respectively. This 
occurred due to the retinopathy cut-off classification loosening from detecting STDR 
to detecting any retinopathy. It is quite impossible to expect a similar standard in 
other nurse groups at large because the study was unique which self-reported because 
the nurse who participated in the study was also the principal researcher and author 
of the paper, and had significant experience in ophthalmic care. A comparison with 
the optometrists’ studies is also not appropriate as the nurse-led screening study 
recruited relatively small number of participants (n=95) as it was designed as a pilot 
study and did not report confidence intervals.  
 
The advantage of fundus biomicroscopy over fundus photography is that it is 
able to detect other ocular conditions in addition to diabetic retinopathy such as 
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glaucoma (Tu, Palimar et al. 2004). The Goldmann tonometer can be mounted on the 
slit-lamp biomicroscope, which enables measurement of intra-ocular pressure to 
assist in identification of glaucoma suspects. Although signs of glaucoma suspects 
can also be identified from colour fundus images of fundus photography, 
practitioners who are not trained in eye-care may not be able to identify the 
characteristics of optic cup, estimate cup area to disc area ratio and neuroretinal rim, 
in addition to fundus changes due to retinopathy (Nath and Dandapat 2012). Despite  
fundus biomicroscopy demonstrating varied sensitivity and specificity in detecting 
retinopathy, compared to  fundus photography, optometric screenings  detect more 
cases of early retinopathy (Tu, Palimar et al. 2004). The other advantage of fundus 
biomicroscopy over fundus photography for screening is that it permits visualisation 
of the fundus even in the presence of mild cataracts.  Slit-lamp biomicroscopy in 
screenings is reported to have no technical failure rates (0.20%-0.50%) (Prasad, 
Kamath et al. 2001, Olson, Strachan et al. 2003, Scanlon, Malhotra et al. 2003, 
Kirkwood, Coster et al. 2006, Khalaf, Al-Bdour et al. 2007) even when conducted by 
different screeners. 
 
From a health economic perspective, slit-lamp biomicroscopy offers 
optometrists with flexibility to conduct diabetic retinopathy screening as the 
instrument is simple and inexpensive. The set-up costs are minimal as indicated by 
Tu, Palimar et al. (2004) and Gomez-Ulla, Alonso et al. (2008). For example, in the 
UK the total operational cost for optometric screening versus fundus photography 
was GBP 18,454 and GBP 25,599. The cost for direct fundus examination is less 
costly than using digital fundus images even when performed by ophthalmologists 
(Gomez-Ulla, Alonso et al. 2008). The higher cost of the digital fundus option is a 
consequence of the higher capital costs required by the equipment needed to obtain 
the digital image. For a developing country like Malaysia, fundus photography may 
not be suitable on a large scale especially when the health-care system is heavily 
subsidized by the government and when considering the large capital and operational 
costs required (Ahmad Hamidy 2011). 
 
With limited experience however, it is also common to miss subtle fundus 
changes such as intra-retinal microvascular abnormality (IRMA), neovascularisations 
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and microaneurysms when using fundus biomicroscopy which causes lower 
sensitivity (Pauli, Huber et al. 2005). Some significant retinal changes that could be 
missed during screening include cotton wool spots, therefore causing classification 
errors in grading borderline cases of sight threatening and non-sight threatening 
diseases (Emanuele, Klein et al. 2009). This would support the need for immersive 
trainings and continuous professional courses especially for non-ophthalmologist 
screeners as suggested by many studies (Ruamviboonsuk, Teerasuwanajak et al. 
2006, Lim, Lee et al. 2008, Keat and Keat 2009, Khandekar, Deshmukh et al. 2011). 
 
The literature review fills important gaps in the diabetic retinopathy screening 
across the world, in particular Malaysia supports that a community-based and 
optometrist-led screening model may be suitable for use in the context of the 
Malaysian public sector. Studies of screening methods showed both advantages and 
disadvantages of slit-lamp biomicroscopy and fundus photography. In both methods, 
training and experience of the screeners are important factors to providing optimum 
diagnostic tests. Different levels of sensitivity and specificity of diabetic retinopathy 
screening are dependent on many factors such as retinopathy classification criteria, 
pupil dilation, screener experience and instruments used in the screening.  
 
Although fundus photography remains an effective method for mass screenings 
especially when performed by a trained screener, it has high start-up costs and 
unavoidable technical failure rates. Preserving the advantage of fundus photography 
compared to other methods must rely on high sensitivity and specificity of the 
personnel who capture the retinal photo and grade the images. The fact is for fundus 
photography to be successful it needs trained photographers and trained readers. Slit-
lamp biomicroscopy on the other hand indicates good sensitivity and very high 
specificity levels. The comprehensiveness of fundus biomicroscopy for diabetic 
retinopathy screening offers the advantage of incidental screening for other eye 
diseases, and thus remains a gold standard. Therefore, given the advantages and 
disadvantages of both methods, the selection of the method for screening must be 
customised to meet the target group and available local resources. Review shown that 
slit-lamp biomicroscopy conducted by trained optometrists is a preferred choice of a 
screening tool in clinical settings. However, the effectiveness of such screening 
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activity is unknown among optometrists in Malaysia and therefore is suitable for the 
context of the current research. 
2.5 CONCEPT OF SIGHT THREATENING AND NON-SIGHT 
THREATENING CONDITIONS WITH REFERRAL 
The term “sight threatening” is used in the thesis to describe any eye conditions 
which permanently affects vision and has a poor prognosis for visual recovery, 
despite refraction and visual aids (Kanski 2006). “Non-sight threatening” conditions 
are eye conditions which either do not affect vision, or for which visual impairment 
is reversible or easily treated to restore sight. Examples of non-sight threatening 
conditions are blepharitis, dry eye and other limited duration conditions  
 
At ocular health screening setting, the classification of eye conditions into 
either group is depending on several factors: clinical tests, patient profile, history of 
pain and stages/severity of the disease. While both types require ophthalmology 
management, sight threatening eye disease would usually need to be prioritized in the 
referral compared with non-sight threatening conditions. Generally, a child who 
presented with poor VA, positive relative afferent pupillary defect (RAPD) and 
abnormal intraocular pressure (IOP) should be referred as sight threatening as 
compared to another patient who is an adult with moderate reduction of visual acuity 
and negative RAPD. For certain eye conditions such as diabetic retinopathy and 
glaucoma which can be graded according to stages and severity, practitioners 
normally refer to an established standard and guideline in referring the patients. An 
advanced form of disease is undoubtedly sight threatening condition and be 
prioritized in the referral, relative to a mild or early form of disease.   
 
 The terms “sight threatening” and “non-sight threatening” have specific 
meanings when used to describe diabetic retinopathy which requires referrals, 
meanings that are slightly different from those defined above.  Specifically, diabetic 
retinopathy can be classified as sight threatening diabetic retinopathy (STDR), 
referable retinopathy (RR) and sight threatening eye disease (STED). These terms 
have been used interchangeably across studies, but conventionally understood with 
similar referral implication. Typically, the terms STDR, RR and STED refer to mild 
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non-proliferative/background/minimal retinopathy with macular involvement; 
background retinopathy without macular involvement but with presence of large 
circinate or hard exudates within the major temporal vascular arcades; and 
background retinopathy with reduced visual acuity which is not corrected with 
pinhole (Tu, Palimar et al. 2004). In Malaysia, practitioners use the term RR to 
indicate diabetic retinopathy which sight threatening and requires referral to the 
ophthalmologist. This is derived from the standardised classification established 
based on the ETDRS as shown in Table 2-7 (Ministry of Health Malaysia 2011a).  
Table 2-7 A simplified guideline for referral for diabetic retinopathy by the 
Malaysian Clinical Practice Guideline for Diabetic Retinopathy Screening 
 
Diagnosis Management 
Non-referable retinopathy Follow-up interval 
No DR 12-24 months 
No DR to Mild NPDR in Pregnancy 3 months 
Mild NPDR without maculopathy 9-12 months 
Moderate NPDR without maculopathy 6 months 
Referable retinopathy Referral urgency 
Mild/Moderate NPDR with maculopathy Non-urgent 
Moderate NPDR/Severe in Pregnancy Non-urgent 
Severe NPDR without maculopathy Non-urgent 
Any maculopathy Non-urgent 
Proliferative DR Urgent 
Advanced Diabetic Eye Disease (ADED) Urgent 
DR diabetic retinopathy, NPDR non-proliferative diabetic retinopathy 
For the purpose of analysis, ophthalmic conditions can be classified as “sight 
threatening” and “non-sight threatening” in the thesis. The current thesis has used 
these concepts of “non-sight threatening” and “sight threatening” diabetic 
retinopathy in Chapter 5. This differentiation  with respect to diabetic retinopathy is 
in common international usage, e.g., the Malaysian clinical practice guidelines for 
diabetic retinopathy screening (Ministry of Health Malaysia 2011a), the Australian 
guideline for the management of diabetic retinopathy (National Health and Medical 
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Research Council 2008), and in many studies (Prasad, Kamath et al. 2001 , Hulme, 
Tin-U et al. 2002, Olson, Strachan et al. 2003, Warburton, Hale et al. 2004).  In 
Chapter 6 the term “sight threatening” is applied more generally, to describe other 
conditions that may have adverse effects on vision or eye health such as acute 
closure glaucoma, dense cataract, optic neuritis, retinal detachment and age related 
maculopathy. This contrasts to non-sight threatening conditions such as blepharitis, 
dry eye and other limited duration conditions (Kanski 2006). 
2.6 TRIAGING PATIENT REFERRALS FOR OPHTHALMIC 
CONDITIONS   
Generally, triage is the process for sorting patients into groups in order of 
priority, such as urgent and non-urgent, based on their health condition and need for 
immediate medical treatment (Harding, Taylor et al. 2011). This can be applied to 
eye-care service as well. Triage is usually practised in hospital emergency settings, 
and is assessed by trained personnel usually a nurse, but Harding, Taylor et al. (2011)  
suggested that the triage principles can also be used to enhance service and improve 
patient flow in other health care areas. In eye-care, ophthalmic triaging is believed to 
have first been established by military surgeons who had to manage large numbers of 
war casualties, to ensure treatment was prioritized for patients with sight threatening 
conditions when medical resources were very limited (York and Proud 1990). 
Effective triaging systems demonstrated a reduction in waiting times for the most 
urgent needs, waiting lists and hospitalisation, thus improving patient satisfaction 
and safety (Harding, Taylor et al. 2011). Referral triaging, gives priority to patients 
with sight threatening eye conditions who can be examined by ophthalmologists, 
while non-sight threatening cases can be reviewed in an appropriate time frame. 
 
Triaging activities can be both basic and advanced. Basic triaging 
predominantly depends on the patient’s chief (or presenting) complaint and simple 
tests prior to listing patients in order of urgency for treatment. Triage can be 
extended to include simple treatment interventions at the time of triage, categorized 
in this case as advanced triage. In this instance appropriate diagnostic tests are also 
carried out for indicated patients based on an established set of protocols or 
guidelines following a basic triage assessment (Cheung, Heeney et al. 2002). Triage 
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needs to be fast, accurate, and reproducible and should be carried out correctly 
because timely treatment and referral is crucial (Rossi, Boccassini et al. 2008).   
Triaging can also be carried out without involving any screening or tests, for 
example in certain conditions, where patients self-triage using a questionnaire (Eijk, 
Busschbach et al. 2014). Telephone triaging is relevant for managing referrals to 
allocate appropriate appointments (Marsden 1999) and has been used in ophthalmic 
triage (Jones 2000). These approaches are however, subject to patient’s bias on 
reporting actual problems and may not be accurate. 
2.6.1.1 TRIAGING REFERRALS FROM PRIMARY CARE LEVEL 
Triaging referrals are found to be useful especially for general eye conditions, 
glaucoma, diabetic retinopathy and cataracts, which studies show benefit to eye-care 
services, both at community care level and hospital level. Literature indicates that 
ophthalmic triaging activities have been established in many countries for example 
the UK and Australia, but not in Malaysia. In these countries triaging activities are 
usually implemented by nurses, optometrists and GPs at various settings such as 
primary care clinics and hospital emergency clinic/departments.  
 
At a primary eye-care clinic, the provision of a safe and effective nurse triage 
system has been shown to significantly reduce the workload of medical staff 
responsible for the management of attending patients, thus allowing attention to be 
diverted to those cases requiring more time for appropriate assessment (Ilango, 
McGalliard et al. 2000). With triaging in place, only half (49%) of the referred 
patients needed to be further examined by ophthalmologists and that 32.8% cases 
were mostly external eye conditions which were accurately diagnosed, treated and 
discharged on the first visit by the nurse alone.  This study also indicates the 
usefulness of specialist nurses in improving the quality of referrals at primary care 
eye clinics of a hospital; even though the triaging did not include fundus 
examinations. 
 
Numerous studies have also indicated that triaging programs facilitated by 
optometrists at community levels in the UK which specifically focus on glaucoma 
referral pathways are very successful in reducing unnecessary referrals, with 40-76% 
reduction in false positive referral rates (Henson, Spencer et al. 2003, Devarajan, 
54 
54 Chapter 2: Literature Review 
Williams et al. 2011, Parkins and Edgar 2011). These studies suggest a revised 
primary based glaucoma screening model led by accredited optometrists, including 
re-assessment of the optic disc, repeat measures of IOP and visual field tests, as a 
filter mechanism in glaucoma suspect referrals prior to decision to refer to 
ophthalmologists at the hospital level. Similarly, shared care glaucoma screening and 
monitoring has been shown to reduce unnecessary visits to ophthalmologists at the 
hospital and to increase convenience to patients and providers (Burr, Mowatt et al. 
2007, O'Connor, Crock et al. 2011) by implementing this type of screening model. 
More appropriate resources can be utilized by ophthalmologists for surgical 
interventions, while the management of chronic glaucoma in terms of monitoring and 
reviewing suspected glaucoma or post-trabeculectomy cases can be carried out by 
optometrists. In addition, patients can access routine eye examinations at a more 
convenient time and location. 
 
A systematic review indicated that referrals for diabetic retinopathy were also 
associated with high false positive referrals, especially when screening was 
conducted using single-field non-mydriatic photography (Hutchinson, McIntosh et 
al. 2000). A triaging clinic for referrals needs to be organised at the receiving 
ophthalmology clinic in order to reduce the problem. In Malaysia, referrals for 
diabetic retinopathy are triaged based on a visual acuity test (Ministry of Health 
Malaysia 2011a). However, this is insufficient as the sensitivity of using subnormal 
vision (logMAR > 0.3, Snellen < 6/12) to screen for sight threatening diabetic 
retinopathy (STDR) in an individual eye was 33.4%, which indicates that best 
corrected visual acuity (BCVA) is not a reliable measure to predict STDR (Scanlon, 
Foy et al. 2008). In another study, BCVA was not significantly correlated with the 
presence of STDR (Ong, Ripley et al. 2003). These two studies indicate that triaging 
referrals should not be exclusively based on visual acuity tests. Also, triaging 
patients with diabetic retinopathy based on presenting symptoms often misses on 
early retinopathy, because patients tend to only report poor vision when there are 
other accompanying eye conditions such as are lenticular opacity (including capsular 
opacification), macular degeneration, diabetic maculopathy, other media causes 
(including corneal opacity) and amblyopia.  
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In addition, eye-care professionals should able to take comprehensive history 
taking and investigate/inquire about patients’ blood sugar levels in referring patients 
with diabetes mellitus. Poor blood sugar control is one of the main risk factors for 
developing diabetic retinopathy (Shriwas, Isa et al. 1996, Chetthakul, 
Deerochanawong et al. 2006, Wong, Cheung et al. 2008), and is measured by 
glycated haemoglobin, HbA(1c). A study indicated a significant correlation with the 
presence of STDR (p< 0.05) and HbA(1c) (Ong, Ripley et al. 2003).  This indicates 
that practitioners can use the HbA(1c) as reference to make referrals or adjustments 
for more frequent screening.  
 
Blurring of vision as result of cataracts can affect quality of life. Therefore, 
referrals for cataract also benefit by including quality of life (QoL) measurements as 
a triaging factor. However, an audit study by Lash (2003) found only 7% (11/163) of 
cataract referrals made by UK optometrists included information concerning the 
effect of blurred vision on patients’ lifestyles and patients’ willingness for surgery. 
Because QoL is not always considered in referring patients, only 47% of patients 
referred for cataracts to ophthalmology departments are being listed for surgery. To 
stress on the importance of including QoL measurement in cataract referral 
decisions, the Department of Health, UK, developed a guideline known as ‘Action on 
Cataracts’ (Lash, Prendiville et al. 2006) to provide assistance to primary care 
practitioners. Lash, Prendiville et al. (2006) assessed if optometrist referrals for 
cataracts had improved when optometrists observed the guideline. They indicated 
that optometrist referrals are comprehensive as they included history, detrimental 
effects of cataract to lifestyle and the patient's willingness for surgery, in addition to 
slit-lamp biomicroscopy to confirm the presence of cataracts. Similarly, in Australia, 
Quang Do, Li et al. (2014) indicated that almost all of the surveyed optometrists 
considered patient-centred factors such as hobbies (94%) and driving (73%) in 
guiding them to refer patients to ophthalmology sooner, in addition to patients’ 
willingness for surgery. In addition, Quang Do, Li et al. (2014) found that most 
Australian optometrists (94%) included glare sensitivity as part of their referral 
criteria for cataract.  
 
As the number of ophthalmology referrals has increased for glaucoma, diabetic 
retinopathy and cataracts, several countries such as the US, Brazil and Canada have 
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trialled new forms of triaging and referrals to improve service delivery using tele-
ophthalmology and studies indicate that there are benefits. Tele-ophthalmology 
improves access to eye-care and eliminates travel for in-office consultations at the 
hospital (Taleb, Böhm et al. 2005, Hanson, Tennant et al. 2008, Ribeiro, Rodrigues 
et al. 2014). In these studies, tele-ophthalmology triaging has reduced unnecessary 
referrals and allowed for earlier detection of sight threatening diseases and more 
appropriate allocation of patients to specialists for initial consultations. These 
advantages consequently improve patient care in areas where ophthalmology is not 
available. Despite the advantages of tele-ophthalmology, the approach is more useful 
for large countries where physical access to eye-care may be difficult. Tele-
ophthalmology is not common in Malaysia and while  introduced in 2008, focussed 
only on a diabetic retinopathy screening service named Tele-DR which ran as a pilot 
project in one state in the East Coast of the country (Ministry of Health Malaysia 
2012). In another study, although audit has shown tele-ophthalmology assists in 
obtaining specialist opinion for complex diseases there are issues with internet down-
time (Kennedy, Bowman et al. 2006). The full implementation of Tele-DR might not 
be suitable to other states in Malaysia as the expenditure of the whole system 
(workforce, digital fundus camera, software database, training, and maintenance) is 
substantially high which may outweigh the advantages offered.  
2.6.1.2 TRIAGING CASES PRESENTED AT HOSPITAL LEVEL 
Triaging is equally important at hospital emergency/casualty settings or 
hospital eye clinics, where patients can directly approach the facility without prior 
referral.  Without triaging in place, practitioner workload increases due to the need to 
attend non-urgent cases. Approximately 60-70% of all cases presented at a hospital 
eye clinic or hospital emergency were for non-urgent eye problems such as 
blepharitis and refractive error (Claqué, Foss et al. 1997, Fenton, Jackson et al. 2001, 
Hau, Ioannidis et al. 2008). An audit of the ophthalmic division of the accident and 
emergency department of the Royal Victoria Eye and Ear Hospital, Dublin indicated 
that a considerable proportion of all emergency department visits (approximately 
70%) were for non-urgent problems which accounted for crowded clinics and 
unreasonable waiting times for patients (Fenton, Jackson et al. 2001). In another 
study, at least 5% of the eyes examined had no abnormality, and 20% were 
categorised as non-urgent cases such as blepharitis and refractive error (Claqué, Foss 
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et al. 1997). A significant proportion of patients were discharged (33.7%) 
immediately on presentation. Strategies to overcome the problems include 
improvement of ophthalmic training of GPs, introduction of an ophthalmic triage 
system and expansion of outpatient services so that casualty only provides an 
emergency service and is not regarded as a primary care service (Fenton, Jackson et 
al. 2001). 
 
There was evidence of unnecessary visits to hospital casualty in the UK when 
triage for ocular emergency was not in place mainly because most presenting cases 
were of a non-urgent nature. Hau, Ioannidis et al. (2008) found that of 560 patients 
presenting at the emergency unit, 171 cases (30.6%) were considered as non-acute 
and 210 (37.5%) were considered suitable to be seen by trained GPs or optometrists 
at community level with a majority of patients (n=350, 62.5%) being discharged on 
the day of presentation.  According to these three studies, non-urgent cases are non-
sight threatening with conditions that can be safely screened by non-
ophthalmologists personnel such as optometrists or ophthalmic nurses who are 
equipped and trained in detecting simple eye disease and able to effectively triage the 
urgency for ophthalmologist’s review at a later visit.  
 
Similar findings were found by Kumar, Black et al. (2005) who retrospectively 
reviewed 10559 cases presenting to the Sydney Eye Hospital Emergency Department 
to determine the reason for patients attending the busy casualty clinic during normal 
working hours (8.00am to 5.00pm). They found that ocular surface and anterior 
segment conditions such as conjunctivitis, keratitis, cataract, corneal abrasion and 
iridocyclitis were the most common conditions detected. Approximately 95% of 
patients were discharged following initial consultation and completed with treatment, 
suggesting an inappropriate use of the emergency department which appears to 
function as a primary eye-care centre. 
 
Patterns of ophthalmic referral and emergency presentations to an acute tertiary 
eye service in New Zealand were studied retrospectively by Kumar, Black et al. 
(2005), (Perumal, Niederer et al. 2011). They found that major diagnoses were made 
for ocular trauma; uveitis and adenoviral keratoconjunctivitis (AKC), with 33.7% of 
total patients discharged. Even though the proportion of patients discharged is not as 
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high as Kumar, Black et al. (2005)’s study, both studies indicate most of the cases 
could have been appropriately referred to outpatient departments or potentially 
managed by primary healthcare providers as they were non-urgent. 
 
The profile of patients triaged by primary health providers such as optometrists 
and GPs prior to attending an eye emergency service was studied by Vartsakis and 
Fahy (2014) and they compared the outcomes to those of a walk-in to the service. 
The study indicated that only serious cases were referred to the emergency service 
such as persistent inflammatory conditions (33.3%), trauma (31.9%) and vitreoretinal 
disease (9.5%). A triaged emergency service managed a greater percentage of 
complex pathology such as uveitis (30.1% vs 8.6%) whereby walk-in casualty 
managed more conjunctivitis (43.6% vs 19.1%), suggesting a more appropriate 
utilisation of resources when patients were efficiently triaged before being examined 
at the emergency eye service. 
 
A few methods have been studied to improve the inefficient use of emergency 
resources including using a unique coding scale for triaging and placing a 
permanently trained practitioner in emergency departments to conduct eye 
assessments and triage the patients’ urgencies. These approaches appeared to be 
successful. For example, Rossi, Boccassini et al. (2007) proposed a coding scale 
called the Rome Eye System for Scoring Urgency and Emergency (RESCUE) which 
has been shown to meet the requirements for fast, accurate and safe triaging. The 
system has four coding parameters: pain, redness, loss of vision, and risk of open 
globe of which a score for each parameter is assigned. The sum of the score was 
further colour coded for urgent or non-urgent to determine management decisions 
namely treatment, hospitalization, and/or follow-up visit. The RESCUE system was 
tested with good outcomes for accuracy, sensitivity and specificity of 95.0%, 90.7% 
and 97.2% respectively (Rossi, Boccassini et al. 2008). The RESCUE coding scale is 
practical as it can to be implemented easily with minimal resource allocation in busy 
ophthalmology clinics. 
 
In some hospital settings with limited resources, Marsden (2002) described a 
relevant assessment and initial sight-saving treatment that can be managed and 
triaged by well-trained emergency nurses for simple eye conditions such as 
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conjunctivitis, ocular or orbital trauma and lids injury. Cheung, Heeney et al. (2002) 
redesigned the triage process in an Emergency Department using a system named 
Advance Triage, in which a trained nurse initiates diagnostic protocols for frequently 
occurring medical problems based on physician-approved algorithms: abdominal 
pain, eye trauma, chest pain, gynaecological symptoms, substance abuse, orthopaedic 
trauma, minor trauma, paediatric fever and paediatric emergent. The average length 
of stay at the clinic was reduced by 46 minutes for all patients who were advanced 
triaged and those patients who classified for urgent category saved 76 minutes of 
waiting. The study indicates that only patients with ocular trauma were prioritized to 
be seen earlier and non-sight threatening conditions can be assessed by the respective 
nurse. 
 
The role of specialist nurses and their effectiveness in ophthalmic triaging has 
been investigated with the proportion of patients triaged exclusively by nurses 
ranging from 17 to 69% in various settings such as ocular emergency departments 
and hospital eye clinics with consistent outcomes for patient management (Banerjee, 
Beatty et al. 1998, Buchan, Saihan et al. 2003, Kirkwood, Pesudovs et al. 2005). 
Variations exist for patients triaged as a result of case mix, local protocols for 
management guidelines, and the level of confidence, training and experience of the 
nurses. For example, one study in Birmingham analysed the contribution of the 
ophthalmic nurse in a busy casualty unit (Banerjee, Beatty et al. 1998). They 
indicated that ophthalmic triage was effective in streamlining urgent cases with 
100% agreement of the categorisation of ocular conditions and 96% of the proposed 
management made by the nurse, with that of the senior doctor. This nurse-led 
triaging led to more studies including expanding the assessment of the nurse to 
include slit-lamp biomicroscopy and fundus examination. For example, Buchan, 
Saihan et al. (2003) indicated that nurses trained in slit-lamp examination can offer a 
successful service to safely diagnose and treat common eye casualty presentations.  
In this study 60% of patients were solely assessed by the nurse with 23% (n=440) of 
patients diagnosed, treated and discharged by the nurse on first presentation. These 
were mainly eye problems related to non-sight threatening conditions such as 
blepharitis and conjunctivitis accounting for as much of 24% of all cases exclusively 
seen by staff nurses. 
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A prospective study in Australia, assessed 259 consecutive new patients 
attending an emergency eye clinic by an experienced and highly-trained ophthalmic 
nurse using slit-lamp biomicroscopy (Kirkwood, Pesudovs et al. 2005). Of these 259 
patients, 143 (55.2%) cases were for minor external eye conditions, such as corneal 
foreign body or abrasion and conjunctivitis which were within the scope of practice 
for ophthalmic nurses. The concordance with the ophthalmologist was high, with 
perfect agreement for primary diagnosis and management, at 100% and 95.2% 
respectively. No patients re-attended the emergency eye when monitored for a mean 
of 12 months demonstrating the safety and effectiveness of advanced triaging in 
emergency eye clinics.  
 
While there is an abundance of literature on the effectiveness of nurse-led 
triaging there are limited studies involving optometrists because they are mainly 
distributed in private practices. One single study investigated the performance of 
optometrist-led triaging at an emergency department in the UK (Hau, Ehrlich et al. 
2007). The study indicated that optometrists showed substantial agreement with 
ophthalmologists in primary diagnosis and management outcomes, with these being 
89.3% and 79.3% respectively. As compared to most settings where nurses triaged 
without complete ocular testing, optometrists’ screening included tonometry, slit-
lamp biomicroscopy and fundus examination. This explained why optometrists were 
able to correctly detect serious eye conditions such six nerve palsy, retinal 
detachment, uveitis, central retina vein occlusion, central serous retinopathy and age-
related macular degeneration, which nurse-led triaging could possibly miss. A 
number of misdiagnoses and mismanagements in these eye conditions, in particular 
anterior uveitis, was found from nurse-triaging (Buchan, Ashiq et al. 2009), which 
raises the issue of patient safety as emergency eye service can be compromised if on-
going training is not provided. Hau, Ehrlich et al. (2007)’s study indicated that 
optometrists have greater potential to screen for ocular health and detect conditions 
in asymptomatic patients. 
 
The literature review indicates screening activities performed by different 
screeners (optometrists, GPs, nurse) are varied in their effectiveness; possibly due to 
differences in training and clinical exposure. Optometrists however have higher 
accuracy of diagnosis in detecting various eye conditions than other practitioners and 
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are able to manage the conditions appropriately in different health care settings 
whether at primary care clinics or in emergency clinics. Accuracy in diagnosis during 
screening has resulted in improved triaging which reduces unnecessary referrals to 
ophthalmology and ensures patient safety. In the receiving of referrals setting, 
triaging has proven to be very successful in order to manage unnecessary 
presentations at eye clinic and emergency departments, which can be implemented 
successfully by trained practitioners including optometrists. Appropriate triaging can 
be more effective in eye referrals for glaucoma, diabetic retinopathy and cataract 
which can be enhanced by including diagnostic tests and management. To date there 
has been no study in Malaysia providing evidence of clinical assurance for both 
screening and triaging activities undertaken by optometrists at hospital and primary 
care levels. Findings from such a study in Malaysia may benefit the expansion of 
outpatient health services to include primary eye-care and to improve the eye-care 
delivery through providing essential training for optometrists. 
2.7 SUMMARY AND IMPLICATIONS 
The literature review has indicated several important gaps in the knowledge 
underpinning the research described in this thesis. First, it is apparent that there is a 
significant issue related to workforce, legislation and scope of care in Malaysian eye-
care services. The literature has also shown a lack of information on the effectiveness 
of screening activities carried out by optometrists in Malaysia and the need for 
evaluation of the eye-care services, in order to inform the restructuring of eye-care 
delivery in the public sector. While it also appears that optometrists in the developed 
world provide important roles in primary eye-care, diabetic retinopathy screening 
and triaging referrals, these are very limited in Malaysia and there is evidence of 
minimal practise of knowledge in ocular health among Malaysian optometrists. 
Although some optometrists in the public sector conducted fundus photography for 
diabetic retinopathy screening, little is known about its diagnostic characteristics and 
it is not clear if the screening would be effective using fundus biomicroscopy. This 
gap provides an opportunity to design optometric eye-care pathways for the research, 
considering local issues at the health care centre chosen for the actual research in 
Malaysia. In addition, ophthalmic triaging activity in the Malaysian public sector eye 
hospital has never been studied previously. These optometric eye-care pathways 
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would benefit from quantitative and qualitative evaluation so that this evidence can 
be referred to in the future improvement of eye-care services in Malaysia. 
Determining the effectiveness of optometry-led pathways, using a combination of 
multiple outcome measures, is important for health care planning and may serve as 
evidence for policy decisions in this area. There is an opportunity in the research in 
this thesis to assess the quality of eye-care delivery taking into account important 
factors such as clinical care, patient satisfaction, accessibility and appraisal 
particularly in the Malaysian context. This comprehensive approach is novel and has 
never been studied before in Malaysia.  
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Chapter 3: Research Design, Framework, 
Methods and Ethics 
This chapter describes the overall research design, framework, participants, 
general methods, clinical procedures, clinical guidelines and phases of the study. It 
also outlines the evaluation components and data analysis of the research project and 
the ethics approvals. Methods for each individual phase of the study are further 
described in the following chapters with results. 
3.1 RESEARCH DESIGN 
This research project was a prospective cross-sectional study conducted 
between February 2013 and July 2013 in Ampang, Selangor, Malaysia. It was 
designed to assess the effectiveness of an optometric eye-care pathway at both 
primary care and tertiary care levels. Although the clinical diagnostic test evaluation 
undertaken in this research was an exploratory study, the research program was 
designed to improve patient outcomes particularly with respect to early diagnosis and 
management.  
 
The planning for the research project involved meetings with the government 
public health facilities, local stakeholders in the Selangor State Health Department of 
the Ministry of Health, Malaysia and ophthalmologists employed in the public health 
systems prior to commencement of the study to obtain a true picture of the actual 
eye-care processes and patient journeys. This was to provide important feedback 
about the proposed optometric pathways and clinical practice guideline developed 
for the study. The PhD candidate and the Principal Supervisor also visited the 
Ampang Health Clinic, Ampang Hospital Ophthalmology Clinic and Management 
and Science University to assess their feasibility to be selected as research location. 
The complete list of research activities and the timing undertaken by the PhD 
candidate is shown in the Gantt chart overleaf (Figure 3-1, page 64). 
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Year  2012 2013 2014 
Main activities                          Month 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 
Map patient journeys     
                            
  
Design logic model 
  
  
                           
  
Design optometric pathways 
   
    
                         
  
Research proposal 
    
    
                        
  
Meetings with stakeholders 
      
  
                       
  
Research site visits  
      
  
                       
  
Translate PSQ-18  
       
  
                      
  
Develop CPG primary eye-care 
        
      
                   
  
Develop training materials  
          
      
                 
  
Self-appraisal (Pre-test) 
             
  
                
  
Conduct refresher training  
             
  
                
  
Self-appraisal (Post 1) 
             
  
                
  
Set-up optometry consulting offices 
             
  
                
  
Validate PSQ-18 Malaysia 
             
  
                
  
Run pilot study  
             
    
               
  
Diabetic retinopathy clinic 
               
        
           
  
Referrals triaging clinic  
               
        
           
  
Self-appraisal (Post 2) 
                  
  
           
  
Interview ophthalmologists 
                  
  
           
  
Review ophthalmology record                                                               
Figure 3-1 Research activities undertaken by the PhD candidate from planning phase throughout data collection 
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3.2 LOGIC MODEL 
The research began by developing a logic model as an overall framework for the 
research. The study was a complex intervention as most effective practice and organization of 
care (EPOC) type questions are, thus a logic model gave a conceptual framework for the 
research planning and evaluation of the effectiveness of the optometric eye-care pathways 
(Julian, Jones et al. 1995, McLaughlin and Jordan 1999). This logic model was developed to 
visualize the conceptual framework of the optometric eye-care pathways proposed in the 
study, shown in Figure 3-2 (page 66). The framework was developed by making the 
assumptions that full participation would be obtained from the optometrists who were the key 
personnel in carrying out the optometric pathways and that strong support would be obtained 
from the local district health office and the hospital manager. 
 
The framework consisted of inputs, outputs and outcomes. Inputs were generally the 
types of contribution and resources needed to be included in the research such as research, 
time, facilities and equipment. In the research, inputs were divided into two main resources: 
phase 1, a refresher course for optometrists and phase 2 for the evaluation of the optometric 
eye-care pathways at the Ampang Health Clinic and Ampang Hospital Ophthalmology 
Clinic. One of the important inputs required was the meetings with the respective 
stakeholders in the local health care settings to inform the development of the study relative 
to the stakeholders’ evaluation of the local eye-care delivery problems that had potential to be 
improved through investigation.  
 
The outputs captured the main activities for all stages of the inputs that reached the 
optometrists and patients who participated in the study. These included the process of 
developing modules for the refresher primary eye-care course and conducting diabetic eye 
screening at the Ampang Health Clinic and triaging referred patients at the Ampang Hospital 
Ophthalmology Clinic. The outputs also included findings of patient satisfaction and 
accessibility because these would be an immediate effect from the activities carried out. 
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Figure 3-2 Logic model for the optometric eye-care pathways for the research
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The impact-outcomes of the pathways are shown from short, medium to longer term 
outcomes. Typically in these forms of logic models, short term outcomes are categorised as 
within a 6 month timeframe (McLaughlin and Jordan 1999). As the logic model was 
developed to fit with the research study, the definition for the targeted period for the short 
term outcomes has been reduced to 4 months. In this research, the short term outcomes for 
phase 1 were increased knowledge and confidence of the participating optometrists and were 
expected to occur after the training course ended. Similarly, the short term outcomes for 
phase 2 of the research involving the clinical pathways were measured at the end of the 
clinical journey of the study pathways. Medium term outcomes, for example to obtain earlier 
diagnosis, were adjusted so that outcomes can be measured at the end of the data collection 
which was expected at 4 months. The major long term outcomes are improvement of quality 
in the current primary eye-care service at community clinics and the reduction of visual 
impairment and blindness in the country secondary to diabetic retinopathy. These long term 
outcomes were not measured in this research because they require a substantial period after 
the implementation of the pathways and they were not assessed as the study was an 
exploratory feasibility study.  
 
In summary, the logic model provided a clear foundation for the hypothesized research 
framework. It also enabled practical planning for the implementation of the research and 
designing the measurable outcomes, through linking all the inputs with relevant processes in 
order to achieve research outcomes. 
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3.3 LOCATIONS AND SETTINGS 
The catchment area of patient participants for both optometric pathways studied in the 
research was in the Hulu Langat district, Selangor, Malaysia, which is a satellite district 
around Kuala Lumpur. There are seven community health clinics within this district. For 
convenient and feasibility reason, the Ampang Health Clinic was selected for the study at the 
primary care level, while Ampang Hospital Ophthalmology Clinic was chosen for the study 
at tertiary care level. The locations of the study were chosen at convenience taking into 
consideration the logistics of conducting the research and the need for prior approval from the 
local healthcare authority. The Ampang Health Clinic is located within 5 kilometres of the 
Ampang Hospital Ophthalmology Clinic, and are both administered by the same healthcare 
authority in Selangor.   
3.3.1 AMPANG HEALTH CLINIC  
Ampang Health Clinic serves as the first point of entry for people within the 
surrounding community in Ampang, providing general health care, maternal and child health 
care and offering general care for hypertension and diabetes mellitus. General practitioners 
and Family Health Specialists are employed at Ampang Health Clinic with supporting 
paramedics and staff. The clinic is relatively small and has a direct entrance from the main 
road (Figure 3-3). Because of the focus on the general health conditions, it has only basic and 
limited eye-care facilities. In terms of ophthalmic equipment, prior to this study, the clinic 
only had a direct ophthalmoscope, a Snellen chart and torch light for the purpose of ocular 
health examination. Because of this limitation, a consulting optometric room was built at the 
Ampang Health Clinic in the beginning of the research for the optometric pathway at primary 
care level, and equipped with instruments sufficient for full eye examination such as a visual 
acuity chart, slit-lamp biomicroscope and Goldmann tonometer.  
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Figure 3-3 Main entrance to the registration desk of the Ampang Health Clinic  
 
3.3.2 AMPANG HOSPITAL OPHTHALMOLOGY CLINIC  
The Ampang Hospital is relatively a new district hospital located in Hulu Langat, 
Selangor. The hospital building has two main blocks which are in-patient and outpatient 
specialist clinics including ophthalmology (Figure 3-4). The ophthalmology clinic conducts 
both secondary and tertiary primary eye-care and is also one of the tertiary referral centres for 
general ophthalmology in Selangor. Practitioners who work in the Ampang Hospital 
Ophthalmology Clinic are ophthalmologists, general practitioners and optometrists, together 
with support staff of ophthalmic assistants and patient assistants. General practitioners were 
practising at the ophthalmology clinic as part of their Masters in Ophthalmology training. As 
an ophthalmologist trainee, they are allowed to examine patients but their diagnosis and 
management are re-checked by an ophthalmologist who is supervising their training at 
Ampang Hospital Ophthalmology Clinic. 
 
The Ampang Hospital Ophthalmology Clinic outpatient service offers eye-care services 
to patients on referral. Referral sources are from adjacent community health clinics, private 
general practitioner and private optometrist clinics, for various types of ocular conditions 
including diabetic retinopathy screening. The Ampang Hospital Ophthalmology Clinic is 
equipped with diagnostic instruments such as perimeters (Humphrey field analyser and 
Bjerrum screen), corneal topography, mydriatic fundus camera, A and B ultrasound scan and 
fluorescein fundus angiography (FFA). Refraction and binocular vision assessment are also 
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performed by optometrists on indication as part of the procedures within the current care 
pathway at the Ampang Hospital Ophthalmology Clinic. The research for the optometric 
pathway at the Ampang Hospital Ophthalmology Clinic used the existing consulting rooms 
for examination by optometrists and ophthalmologists participating in the study. 
 
Figure 3-4 Front view of the Ampang Hospital building, where the Ophthalmology Clinic is 
located in the Specialist Clinic building in the right hand block 
3.4 PARTICIPANTS 
This study involved three groups of participants: optometrists, ophthalmologists and 
patients.  
3.4.1 OPTOMETRISTS  
Convenience sampling was used to recruit optometrists into the study.  Optometrists 
(n=58) who were registered with the Malaysian Optical Council (MOC) and employed at the 
public hospital ophthalmology clinics in Selangor and Kuala Lumpur (Ministry of Health 
Malaysia 2010), were approached through Head of Hospital Optometrists with expressions of 
interest letter to participate in the study. Eligible optometrists were those who had been in 
practice for at least 3 years (a standard period required to confirm their employment status in 
the Malaysian public sector) and who had no recent experience in comprehensive ocular 
health examination using standard eye examination and techniques included in the study. 
Eight optometrists provided written informed consent and obtained approval by the Head of 
Hospital Optometrists and the relevant Director of Hospitals prior to the recruitment into the 
study.  The information about their clinical background and experience level is presented in 
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Chapter 10 of the thesis. The optometrists attended a refresher training provided by the 
research team, described in more detail in Section 3.7.1. Following the refresher training 
program, each optometrist was individually allocated by the PhD candidate to both Ampang 
Hospital Ophthalmology Clinic and Ampang Health Clinic in on alternate weekly schedule 
where they examined the recruited patients in the optometric pathways. Optometrists were 
expected to be able to give the time commitment for the full study but were allowed to 
withdraw at any time if they wished. They were briefed on the purpose of the study and 
provided with a CPG developed for the study to be used in the study.  
3.4.2 OPHTHALMOLOGISTS 
Convenient sampling was used to recruit the ophthalmologists to participate in the 
study as the reference standard with respect to diagnosis and patient management. Five 
ophthalmologists registered with the Malaysian Medical Council (MMC) who were 
employed at the Ampang Hospital Ophthalmology Clinic, were approached by the PhD 
candidate through email and written consent. They were eligible if they had been practising 
as ophthalmologist for at least 5 years. Four ophthalmologists provided written informed 
consent and were recruited into the study. Ophthalmologists re-examined patients who had 
been first examined by the participating optometrists in both of the referral triaging and 
diabetic retinopathy screening. Ophthalmologists examined the patients according to their 
availability days at Ampang Hospital Ophthalmology Clinic in line with the existing 
ophthalmology clinic. In certain days, ophthalmologist trainee (registrar) also re-examined 
the patients, under supervision of the ophthalmologist. Under this existing standard 
ophthalmology supervision circumstances, final diagnosis and management were made by the 
participating ophthalmologists. As part of their participation, ophthalmologists were also 
interviewed by the PhD candidate at the end of the optometric pathways. Ophthalmologists 
were also allowed to withdraw at any time if they wished or refused to be interviewed. They 
were also given a briefing about the study and were provided with a similar CPG given to the 
optometrists. 
3.4.3 PATIENTS 
Patients presenting for either ocular assessment at Ampang Hospital Ophthalmology 
Clinic, or for primary medical care at Ampang Health Clinic, who had no previous history of 
an eye examination, were personally approached at the presenting location by the PhD 
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candidate to participate. All patients were provided with the patient information consent form 
and they provided written consent. Parent/guardian gave written consent for their children. 
 
At the Ampang Health Clinic these were adult patients who came for routine medical 
follow-up for diabetes mellitus. Patients were invited to participate at the nursing reception 
desk by the PhD candidate following clinic registration and blood test procedures conducted 
by the nurse as part of their diabetes mellitus care. Patients were eligible to participate if they 
had no history of diabetic retinopathy screening (retinopathy status was unknown) or any full 
eye examination since diagnosis of diabetes mellitus and had either type 1 or 2 diabetes 
mellitus. Children aged below 12 years of age were excluded.  
 
Patients at the Ampang Hospital Ophthalmology Clinic were those who sought 
ophthalmology appointments following referral from general practitioners in either the 
private or public sectors. Reason for referrals could be patients presenting with any signs and 
visual symptoms or requiring diabetic retinopathy screening. The PhD candidate assessed the 
referral letter for study eligibility at the registration desk and invited the patients to 
participate. Children younger than 12 years of age, and patients with ocular trauma or 
strabismus were excluded from the study. 
3.5 CLINICAL PROCEDURES FOR EYE EXAMINATION 
In the research, the PhD candidate performed the role of planning and preparing of the 
optometric pathways and managed the clinics in terms of managing the optometrists’ 
schedule, patient recruitment, pupil dilatation and patient appointment.  
 
Eye examinations by optometrists and ophthalmologists took place (in separate 
available) consultation rooms between 9.00 am to 2.00 pm, Monday to Friday according to an 
agreed participant time schedule. At both of the locations, optometrists and ophthalmologists 
performed routine eye examination consisting of established clinical procedures such as 
history taking, visual acuity testing, pupil reflexes assessment, Van Herick estimation, 
Goldmann tonometry, dilated fundus bio-microscopy, as described in major optometry or 
ophthalmology texts  (Kanski and Nischal 1997, Kanski, Nischal et al. 1999, Elliott 2007). A 
summary of the tests and recording is shown in Table 3-1 (page 73). The structure of each 
consultation was tailored at the optometrists’ and ophthalmologists’ discretion, to address 
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individual patient needs. For example, tear break up time (TBUT) and gonioscopy was done 
by either practitioner when indicated.   
Table 3-1 Summary of tests carried out eye examinations and their recording  
 
Types of tests Assessment Recording 
Visual acuity 
test 
Smallest letter can be read 
correctly on a line on a Snellen or 
LogMAR chart held 6 metre away   
Score letter-by-letter system Snellen (eg. 
6/6(+2) or 0.05 logMAR) 
Pupil light 
reflex & 
swinging 
flashlight test 
Pupil shape, symmetry, reaction 
and size 
+ve RAPD or –ve RAPD 
Tear break up 
time (TBUT) 
Time taken for tears to break-up on 
the cornea surface 
Time in seconds (eg. 12 seconds) 
Van Herick’s 
angle 
assessment 
Ratio of cornea width to the 
anterior chamber width  
Van Herick’s grade: I to IV 
Goldmann 
applanation 
tonometry 
The inner edges of the two 
fluorescein semi-circle images 
form a horizontal ‘S’ shape and 
just touch 
Intraocular pressure in mmHG and time (eg. 
21mmHG, 12.00pm) 
Dilated fundus 
Biomicroscopy 
 
Anterior segment and ocular 
adnexa, posterior segment, retina, 
macula, fundus, optic nerve head, 
neuro-retinal rim 
Location, shape, appearance and size of 
abnormalities, Grading scale: Injection and 
vascularisation 0 to 4+, cells & flare : 1+ to 
4+, vertical CDR, ISNT rule 
Gonioscopy Anterior chamber angles of all 
quadrants (inferior, superior, nasal 
and temporal) 
Shaffer grading system. Grade 0 (closed), 
grade I and II (capable of closure), grade III 
and IV (widely open angles). 
 
 
Basic ophthalmic instruments were provided in the optometrist’s consulting rooms at 
Ampang Health Clinic and Ampang Hospital Ophthalmology Clinic (shown in Figure 3-5, 
page 74). These optometrists’ consulting rooms were similar to ophthalmology consulting 
rooms at the Ampang Hospital Ophthalmology Clinic. The instruments included a slit-lamp 
biomicroscope (Haag-Streit, Switzerland), condensing lens 90D (Volk, USA) and 54D 
(Ocular Sciences, USA), Goldmann 3-mirror universal lens (Haag-Streit, Switzerland) and 
Goldmann tonometer AT900 with applanation prism (Haag-Streit, Switzerland). Local 
anaesthetic drops (Benoxinate Hydrochloride 0.4% minims, Bausch & Lomb, USA) and 
BioGlo fluorescein strips (fluorescein sodium 1mg, HUB Pharmaceuticals, USA) were used 
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when indicated. Refraction was performed when necessary by the optometrists. Visual field 
analysis and fundus photography, when indicated, were performed subsequent to this study.  
 
 
Figure 3-5 Optometrist’s consultation room at Ampang Health Clinic equipped with 
ophthalmic instruments (shown in figure: slit-lamp biomicroscope and trial lens set) 
 
Optometrists completed examinations with a provisional diagnosis and determined 
suitable management. All clinical findings were recorded in a standardised record form 
developed for the study (Appendix A); consisting of findings of visual acuity, history taking, 
external eye, refraction, IOP, CDR and fundus. The optometrists’ primary diagnosis, 
secondary diagnoses and management following their examination were also recorded on this 
record form, along with any abnormalities detected for each ocular structure. These included 
relevant optometric advice, establishing appropriate review intervals, appointments and 
referring patients with appropriate indications of urgency. 
 
During the study period, patients were sequentially allocated by the PhD candidate to 
an ophthalmologist for examination. Ophthalmologists were masked to the optometrist’s 
identity, examination findings and diagnosis as this information (patients’ record) was held 
by the candidate.  In this study, masking is an approach to ensure that the people involved in 
the research study (patients, optometrists and ophthalmologists) did not know any of the 
examination findings to make sure that prior information did not affect or influence the 
ophthalmologist’s method in the assessment of the patients and clinical decisions. The 
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ophthalmologists also recorded their provisional diagnosis and management decision for each 
patient at the end of their consultation in the existing hospital electronic record (EMR). 
Optometrists were not informed of the ophthalmologist’s findings and diagnosis. 
3.5.1 VISUAL ACUITY TESTING 
Visual acuity was measured prior to consultation with respective practitioners by either 
the PhD candidate or ophthalmic assistants. The type of visual acuity measurement made 
depended on the availability of the charts at the research locations. For the pilot study (phase 
1) of the research (Section 3.7.2), a logMAR chart (Early Treatment of Diabetic Retinopathy 
Study (ETDRS), Precision Vision, USA) was used at both locations, while the main study 
used projector chart (NP-3S Nikon, Japan) at Ampang Hospital Ophthalmology Clinic and 
LCD (Liquid Crystal Display) chart (LCD 500 Myogi, Japan) at Ampang Health Clinic. The 
protocol used for measuring visual acuity using these charts followed the principle 
established by Bailey (1980). 
 
The ETDRS LogMAR visual acuity chart has 5 letters in each row which proportional 
to letter size. As a logarithmic chart, it consisted of 14 rows with 5 letters per row equally 
spaced with 0.1 log unit progression. The chart was mounted in a back-illuminated stand and 
placed at 4 meters from the patient. Testing was done monocularly. The patient was asked to 
read the first letter from the top of the chart to the bottom until the patient made a mistake for 
all letters in a row. The patient was encouraged to guess the letter that he/she was not sure as 
per the ETDRS protocol. Test was stopped when patient made 4 mistakes in the row (Carkeet 
2001). Scoring was made using single letter scoring with credit given (0.02 logMAR unit) to 
any extra letter identified correctly (Bailey and Lovie 2013).  
 
Non-standardized visual acuity was tested aided (with habitual distance correction) at 
distance of 6 meters using a visual acuity chart projector or LCD chart. The actual projections 
consisted of 5 charts: (1) 20/400 line; (2) 20/200 line; (3) 20/100, 20/80, and 20/70 lines; (4) 
20/60, 20/50, and 20/40 lines; (5) 20/30, 20/25, and 20/20 lines. Visual testing was carried 
out for each eye, monocularly. The patient read from the top of the chart and continued until 
a line was reached where more than half the letters were correctly identified. If patients could 
not read the top letter of the chart (20/400) correctly, they were presented with a single 
printed letter “E” (20/200) on a card held precisely 3m from them, which was gradually 
moved forward at 1-metre intervals until the patient could correctly identify the direction of 
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the letter. Results were reported using Snellen values in metric, for example 6/6. The visual 
acuity was scored using line-by-line assignment scoring; with the value of the lowest line that 
the patient can read recorded as the patient’s visual acuity. 
3.5.1.1 HAND MOVEMENT AND LIGHT PERCEPTION 
In cases where patients were unable to read the largest letters on the chart, a printed 
panel chart for reduced distance was used and the chart was moved closer to the patient (1 
metre at a time) until the patient could identify one letter. Hand movements (HM) were tested 
if patient was still unable to identify the letter, recorded with its tested distance. Patients who 
could only see the presence of light without being certain of its direction was recorded as 
“Light Perception (LP)”. Otherwise this was recorded as “No Light Perception” (NLP). Light 
projection was not recorded and these patients were categorized in the same group with LP. 
3.5.1.2 NEAR VISUAL ACUITY 
Near visual acuity was tested using the Rosenbaum Pocket Vision Screener (Richmond 
Products Inc, USA) with patients using their near vision spectacle if available. The card was 
held at 40cm from the patient and each eye was tested separately. Patients were required to 
read out each number beginning with the letter Size N95 on the top, proceeding to the next 
smallest line until errors were made, and value in point (N-notation) was recorded as the 
smallest font size where the patient made no errors. 
3.5.2 PUPIL DILATATION 
Pupil dilatation at both study locations was carried out by the PhD candidate during the 
study. During the patient examinations, if pupil dilatation was required, the consultation was 
interrupted for the pupils to be fully-dilated, a process which could take from 20-30 minutes. 
Full pupil dilatation was achieved with one drop of Benoxinate Hydrochloride 0.4% and two 
drops of Tropicamide Hydrochloride 1% (Mydriacyl, Alcon, USA), instilled 5 minutes apart. 
The patient was provided with free sunglasses at the end of the examination and information 
about side effects and adverse reaction, together with full contact details of the PhD 
candidate. In the patient information and consent form, participants were given information 
about the side-effects of pupil dilatation and that they were instructed to contact the PhD 
candidate if they had severe allergic reactions such as pain, rash, difficulty breathing, or 
irregular heartbeat. They were also informed to attend hospital emergency if any of the 
reactions occur. 
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3.6 CLINICAL GUIDELINES FOR DIAGNOSIS  
Clinical decision guidelines for diagnosing and managing diabetic retinopathy and 
other common ocular diseases were developed by the PhD candidate for the optometrists and 
ophthalmologists to be used in the study. The full clinical guideline used in this study is 
included in Appendix B. The guideline is based on standard guidelines for diagnosis and 
management of ocular eye diseases (Kanski and Nischal 1997, Kanski, Nischal et al. 1999, 
Elliott 2007). Diagnosis was derived from the combination of the test results and signs and 
symptoms which should correlate with the reason for the patient’s visit for the eye 
examination. In the study, the clinical recording form for the diagnosis used a problem-plan 
list approach (Elliott 2007). 
3.6.1 DIABETIC RETINOPATHY  
In the study, both ophthalmologists and optometrists also referred to the Malaysian 
clinical practice guidelines for Diabetic Retinopathy Screening (Ministry of Health Malaysia 
2008, 2011a). Diagnosis included presence of macular oedema. The summary of the 
classification for diagnosis and grading is shown in Table 3-2.  
Table 3-2 Classification for diabetic retinopathy according to the Malaysian Clinical Practice 
Guideline for diabetic retinopathy  
 
 Classification Features/Grading for diagnosis 
Diabetic retinopathy No DR No retinopathy 
 Mild NPDR  Microaneursyms only  
 Moderate NPDR   
 
Haemorrhages/microaneursyms, cotton wool 
spots, venous beading and IRMA definitely 
present  
 Severe NPDR  
 
Any of these: Haemorrhages/microaneursyms in 
all 4 quadrants, venous beading in 2 or more 
quadrants, IRMA in at least 1 quadrant  
 Proliferative DR (PDR) 
 
Any of these:  
Neovascularisation, vitreous/pre-retinal 
haemorrhages 
 Advanced Diabetic Eye 
Disease (ADED) 
Cotton wool spots and beading, plus any of 
these:  
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 Classification Features/Grading for diagnosis 
Formation of fibrovascular tissue proliferation, 
traction retinal detachment due to formation of 
posterior vitreous detachment, dragging of 
retinal/distortion, rhegmatogenous retinal 
detachment. 
Macular oedema Mild Some retinal thickening or hard exudates in 
posterior pole but distant from macula 
 Moderate 
 
Retinal thickening or hard exudates approaching 
the centre of the macula but not involving the 
centre 
 Severe Retinal thickening or hard exudates involving 
the centre of the macula 
DR Diabetic retinopathy, NPDR Non-Proliferative Diabetic Retinopathy, PDR Proliferative Diabetic 
Retinopathy, ADED Advanced Diabetic Eye Disease, IRMA intraretinal microvascular abnormalities  
 
3.6.2 OTHER EYE CONDITIONS 
Eye conditions other than diabetic retinopathy such as inflammation and infection of 
eyelids, lacrimal gland and margins and nasolacrimal system, cornea, sclera and uvea, 
choroid, cataract and glaucoma were also recorded. A diagnosis for cataract and glaucoma 
required grading and indication of its severity. This is summarized in Table 3-3 with 
description of the condition, its classification and the grading criteria. In this study, only age-
related  cataracts were  evaluated using LOCSIII cataract grading (Chylack, Wolfe et al. 
1993). Also patients with possible glaucoma were recorded as “glaucoma suspect” because 
visual field assessment needed for definitive diagnosis was not performed on the study day, 
and was undertaken subsequent to the study.  
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Table 3-3 Grading for diagnosis of cataract and glaucoma suspect 
 
Disease Classification Features/Grading for 
diagnosis 
Cataract  Nuclear Cataract LOCSIII: 
 Mild  N01, NC1 
 Moderate N02-4, NC2-4 
 Severe N05-6, NC5-6 
 Posterior Sub-Capsular Cataract LOCSIII: 
 Mild  P 1 
 Moderate P 2-4 
 Severe P 5 
 Cortical Cataract LOCSIII : 
 Mild  C 1 
 Moderate C 2-4 
 Severe C 5 
   
Glaucoma suspect Primary open angle glaucoma  Intra ocular pressure (IOP) 
>21mmHg, open angle, 
glaucomatous optic disc. 
 Normotensive glaucoma  IOP <21mmHg, open angle, 
glaucomatous optic disc 
 Ocular Hypertension  
 
IOP>21mmHg, non-
glaucomatous optic disc, 
open angle 
 Acute angle closure glaucoma  IOP>21mmHg, fix mid 
dilated pupil, closed angle, 
pale optic cup 
 Chronic angle closure glaucoma  IOP>21mmHg, shallow 
angle, glaucomatous optic 
disc 
   
 
3.7 CLINICAL GUIDELINES FOR PATIENT REFERRALS 
On concluding the examination, optometrists were required to indicate whether or not 
referral was required. If referral was required due to a sight threatening condition, they had to 
additionally indicate the level of urgency as non-urgent, urgent or very urgent. If it was a 
non-sight threatening condition and therefore referral was not required, they had to 
recommend a follow-up interval. The guideline developed in the study listed criteria for 
referral urgency and appropriate follow-up intervals which is predominantly based on the 
severity of the diagnosis: the more severe the eye condition, the more urgent will be the 
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referral made. Optometrists were required to consult the study guideline for these. As an 
example, Table 3-4 indicates review intervals and referral urgencies for cataract, diabetic 
retinopathy and glaucoma. 
Table 3-4 Criteria for referral and follow-up for patients’ management for cataract, diabetic 
retinopathy and glaucoma suspect 
 
Diagnosis  Refer to 
ophthalmologists 
Follow-up 
    
Cataract Mild cataract Referral not required 6 months 
Moderate cataract Non-urgent  
Severe cataract Very urgent  
    
Diabetic 
Retinopathy 
No DR 
Mild NPDR without maculopathy 
Moderate NPDR without 
maculopathy 
Referral not required 12-24 months 
9-12 months 
6 months 
Mild/Moderate NPDR with 
maculopathy 
Severe NPDR without maculopathy 
Any maculopathy 
Urgent referral   
Proliferative DR 
Advanced Diabetic Eye Disease 
(ADED) 
Very urgent  
   
No DR to Mild NPDR in Pregnancy Referral not required Every 3 months 
Moderate NPDR/Severe in Pregnancy Very urgent  
    
Glaucoma 
suspect 
Primary open angle glaucoma Non-urgent  
Primary angle closure glaucoma  Very urgent  
 
3.8 RESEARCH ACTIVITIES AND STAGES  
The research activities consisted of refresher training, clinical study (pilot study and 
optometric pathways) and evaluation of the optometric eye-care pathways. Before the clinical 
study started, refresher training was conducted for the optometrist participants. Then the 
clinical study was divided into two phases: Phase 1 for pilot study and Phase 2 for optometric 
pathways. Figure 3-6 below gives the overview of the research activities involved in each 
phase. A pilot study (phase 1) was conducted at both the Ampang Hospital Ophthalmology 
Clinic and Ampang Health Clinic as feasibility studies, in preparation for the optometric 
pathways.  
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In this Phase 2, a diabetic retinopathy screening program was conducted at the Ampang 
Health Clinic (Ampang Health Clinic) and an optometric screening and triaging program was 
conducted at Ampang Hospital Ophthalmology Clinic. To evaluate the value of the two 
different programs, clinical efficiency, patient satisfaction, accessibility and cost analysis 
were also assessed after the clinical phase (Phase 2) was completed. Also, optometrists self-
appraised their confidence level and knowledge level before and after the training and at the 
end of Phase 2. Additionally, evaluation also included ophthalmologists’ opinion on the 
optometric pathways and roles of optometrists as a primary eye care provider.  
 
Figure 3-6 Overview of the research activities stages begins with refresher training, pilot 
study, optometric eye-care pathways and completed with the evaluation of the optometric 
pathways 
 
3.8.1 REFRESHER TRAINING 
Participating optometrists attended a 3-day refresher program from 13th February 2013 
to 15th February 2013 at the Department of Optometry and Visual Sciences, Management and 
Science University, Selangor which has a complete facility for training. There were two 
optometrist academics from QUT and an ophthalmologist from a local public hospital in 
Selangor involved in providing the lectures/seminars and workshops. Figure 3-7 shows the 
refresher training attended by the optometrists. 
 
Refresher training
Pilot study 
(Phase 1)
Optometric 
pathways 
(Phase 2)
Tertiary care level
Screening & triaging 
referrals 
Evaluation
Primary care level
Diabetic retinopathy 
screening 
Evaluation
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Figure 3-7 Optometrists listening to a lecture given by Associate Professor Peter Hendicott 
on the first day of the refresher training at Department of Optometry & Visual Sciences, 
Management and Science University, Malaysia 
 
During the training, optometrists were first given an explanation of the purpose of the 
research and the optometric eye-care pathways of the research. To align with the clinical 
pathways, lectures were focussed on the diagnosis and management of eye diseases, 
specifically red eyes, cataract, glaucoma and diabetic retinopathy (Table 3-5, page 83).  
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Table 3-5 Lectures topics included in the refresher training  
 
Topics   Learning Outcomes 
Referral Guidelines   i. Understand the Clinical and Referral Guidelines of primary eye-care developed for the research purpose. 
History Taking & 
Recording 
 
i. Communicate with patients in probing the patient’s history and symptoms, in such way that can delineate with 
selection of procedures and tests should be undertaken. 
ii. Identify, interpret and investigate the presenting symptoms of the patient in red eye conditions, glaucoma and 
cataract. 
iii. Document findings of the history taking and examination into the appropriate recording forms using an explicit 
illustration to present the actual eye conditions. 
Anomalies of eyelids 
and lacrimal apparatus   
 
i. Demonstrate knowledge to recognize abnormalities of eyelids and lacrimal apparatus such as blepharitis, Meibomian 
Gland Dysfunction, hordeolum, chalazion and dry eye. 
ii. Distinguish precisely between a range of eyelids conditions which associated with red eyes, by analysing the 
presenting signs and symptoms 
iii. Discriminate variations between normal and abnormal of an elderly eye 
iv. Execute a management plan of the conditions effectively (patient education, review and referral) 
Anomalies of 
conjunctiva, cornea and 
sclera 
 
i. Demonstrate understanding to recognize abnormalities of conjunctiva, cornea and sclera that presented as red eye such 
as conjunctivitis (allergic, viral, bacterial), subconjuctival haemorrhage, Contact Lens Associated Red Eye (CLARE), 
keratitis (bacterial, fungal, Herpes Simplex), episcleritis and scleritis. 
ii. Discriminate between different types of conjunctivitis and formulate definite plan for each of them. 
iii. Grade the severity of the abnormalities using Efron Grading Scale. 
iv. Execute a management plan (patient education, review and referral) of the conditions effectively and identify urgent 
and non-urgent cases to provide timely referral. 
Anomalies of uvea and 
crystalline lens 
i. Display understanding of the knowledge in identifying abnormalities signs of uvea  
ii. Demonstrate knowledge on different types of uveitis: panuveitis, iridocyclitis, choroiditis, intermediate uveitis 
iii. Understand execute an urgent referral for uveitis to the ophthalmologist 
iv. Demonstrate understanding of the different types of cataract and able to grade the severity of cataract using Lens 
Opacities Classification System (LOCS III). 
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Topics   Learning Outcomes 
v. Analyse association of types and stages of cataract with the patient’s lifestyle and visual function in drawing decision 
on when to refer for surgery. 
Glaucoma  i. Exhibit understanding and differentiate a range of glaucoma types and its features, to integrate this knowledge to make 
provisional and differential diagnosis. 
ii. Demonstrate confidence to interpret visual field analyser result, OCT, optic disc, rim (ISNT rule). 
iii. Offer a management plan for each types of glaucoma that can be passively or actively monitored at a community level. 
iv. Decide for a timely referral to ophthalmologist. 
Malaysian CPG for 
Diabetic Retinopathy 
Screening 
i. Understand the Malaysian CPG for diabetic retinopathy (DR) screening specifically in classification of DR and its 
referral, able to discriminate between the borderlines stages of DR  
ii. Recognize the unique grading of the CPG as compared to the other established guidelines. 
Diabetic Retinopathy  i. Integrate updated knowledge on diabetic retinopathy screening with the Malaysian CPG in the decision of diagnosis 
and management  
ii. Identify and discriminate the stages of diabetic retinopathy with confidence through critical judgment of the fundus 
features. 
iii. Decide which cases can be reviewed at the community clinic and which cases needed referral to ophthalmologist. 
Diagnosis and 
management  
i. Recognise provisional and differential diagnosis. 
ii. Identify non-ocular related conditions that may cause the problem and offer appropriate advice to patients who do not 
needing referral (for example ergonomic factor and nutrition). 
iii. Understand of risk factors for common ocular conditions and educate patient on the importance of minimizing the risk 
Develop a management plan for the investigation of the patient. 
iv. Apply problem-solving and critical thinking skills that integrate current knowledge, scientific advances, and the 
human/social dimensions of patient care to assure the highest quality of care for each patient.  
v. Provide patient education, preventive care and counselling.  
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Hands-on workshops covered eye examination techniques such as slit-lamp fundus 
biomicroscopy using a condensing lens (90D and 54D), Goldmann applanation tonometry 
and gonioscopy (Table 3-6, page 85). These skills had been taught previously in their 
undergraduate optometry training, but had not formed part of their routine practice in the 
public sector. For training purposes, people from the public were invited to become a “patient 
model” for the clinical practise session.  The training was concluded with case studies and 
quizzes. 
 
Table 3-6 Topics included in the workshops  
 
Topics   Learning Objectives 
Anterior chamber 
assessment 
Gonioscopy 
i. Estimates of anterior chamber depth using Van Herick technique and 
able to record findings. 
ii. Assess the angle of anterior chamber and to inspect the anatomical 
structures of the anterior chamber/iridocorneal angle angle using three-
mirror lens and four-mirror lens. 
iii. Able to record assessment findings and interpret. 
Anterior segment 
examination, 
Fluorescein 
Staining, TBUT 
i. Apply skills of biomicroscopy using different illumination and 
techniques 
ii. Observe, inspect, recognize of signs, and describe morphology, location 
of irregularities, deposits, opacities of the anterior segment. 
iii. Evaluation of surface optical quality and abnormal curvature via 
reflections. 
iv. Use of fluorescein staining. 
v. Measure TBUT. 
Goldmann 
applanation 
tonometry 
i. Perform precise and repetitive Goldmann tonometry.  
ii. Recording IOP 
Pupil dilatation (Pre 
and post 
assessment) 
i. Perform correct techniques for instilling eye drops 
ii. Recognize signs for contra-indication for pupil dilatation. 
a. Van Herick 
b. Corneal/ crystalline lens abnormalities 
c. Intra-ocular pressure (IOP)  
d. Pupil reflexes  
Dilated fundus 
biomicroscopy 
iii. Observe, inspect, recognize of signs, and apply techniques and skills of 
stereoscopic fundus examination to highlight and describe morphology 
and location of fundus abnormalities. 
iv. Observe, inspect, recognize of signs, and apply techniques and skills of 
stereoscopic fundus examination to highlight and describe morphology 
and location of DR features. 
Case studies/Group 
work 
i. Acquire, analyse and apply all clinical information while making 
reasonable and informed decisions that are consistent with the interests 
and needs of the patient.  
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3.8.2 CLINICAL STUDY  
3.8.2.1 PILOT STUDY (PHASE 1) 
As this research was novel in Malaysian eye-care, a pilot study was conducted 
following the refresher training course as the 1st phase of the research activity. This pilot 
phase was necessary mainly as a safety risk assessment of the optometric eye-care pathways 
and to identify which of the possible pathway designs for phase 2 were appropriate in terms 
of logistics, safety, resources and questionnaire validation. 
 
The pilot study also served as a quality assurance mechanism where all patients seen by 
optometrists at the Ampang Hospital Ophthalmology Clinic were re-examined by the 
ophthalmologists regardless of the optometrists’ findings. It also aimed to determine if the 
optometrists in the study would be able to make accurate referrals to ophthalmologists in 
regards to patients’ eye conditions. Their referral decision for patients who required 
ophthalmologist’s consultation and treatment is important to ensure patient safety in the 
study.  For example, a patient who presented with a sight threatening condition such as acute 
closure glaucoma should be accurately diagnosed and referred by the optometrists. This was 
necessary given that this study involved optometrists who were recently retrained in ocular 
health examination. Referrals outcomes were evaluated for diagnosis accuracy and 
appropriateness of referrals, and were based on a reference decision reached by consensus of 
the ophthalmologists. In addition, although the risk of inducing acute angle glaucoma by 
Tropicamide Hydrochloride 1% is very low (Bartlett 2013), patients were screened for the 
possibility of this prior to instillation of the drug by the optometrists and ophthalmologists. 
These were important procedures and precautionary steps as part of the protocol agreed with 
the ophthalmologists to ensure patients safety and the local health authority.  
 
The pilot study was conducted at the Ampang Health Clinic and Ampang Hospital 
Ophthalmology Clinic to represent designed pathways for diabetic retinopathy screening and 
referrals triaging, respectively. Eight optometrists and four ophthalmologists participated. At 
both locations, consecutive patients who gave written informed consent were initially 
examined by an optometrist and then re-examined by an ophthalmologist on the same day at 
the Ampang Hospital Ophthalmology Clinic and within 1 week of their optometric 
examination for patients seen at the Ampang Health Clinic. Both practitioners concluded 
their examination with provisional and differential diagnoses; which were primary and 
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secondary diagnoses (if available). Both practitioners were masked to each other’s clinical 
findings and diagnosis.  
 
For the pilot study, the ophthalmologists’ agreement on the primary diagnosis made by 
the optometrists was selected as definitive. To determine the concordance of agreement 
(percentage of agreement) on diagnosis accuracy for optometrists’ examination, a meeting 
chaired by the PhD candidate with the ophthalmologists was conducted at the end of the pilot 
study. Consensus was achieved unanimously among the ophthalmologists on the decision 
whether to agree or disagree to the diagnosis made by the optometrists. Where there was 
disagreement among the ophthalmologists on a diagnosis, clinical records from both the 
optometrists and ophthalmologists were reviewed in order to obtain more details on 
assessment findings and a new collective diagnosis was made for a consensus decision. The 
proportion of agreement for the referrals between the optometrists and the ophthalmologists 
was used to estimate the number of participants required to be sampled for ophthalmologist 
re-examination in the second phase of the research. The findings from the pilot study also 
informed the development of protocols and methods used in the optometric pathways of the 
research.   
 
In addition, a PSQ-18 questionnaire (Institute for Health and Care Research 2011) 
(Appendix D) was translated by the PhD candidate into Bahasa Malaysia (BM), also known 
as Malaysian language. It was identified in the thesis as PSQ-18 (BM) and was validated in 
the pilot study. Patients at both study locations in the pilot study phase who were literate 
(able to read, speak and write) in both English and Malaysia languages were requested to 
complete both versions of questionnaires. The PSQ-18 (BM) questionnaire was minimally 
amended in terms of tenses or wording subsequent to its validation in the pilot study for use 
in the optometric eye-care pathways study in phase 2 (Chapter 7). 
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3.8.2.2 OPTOMETRIC EYE-CARE PATHWAYS (PHASE 2) 
There were two cross-sectional studies included in the Phase 2 of the research for the 
optometric pathways, each conducted separately at a different location and period. The 
optometric pathway for use at Ampang Health Clinic was designed to evaluate the outcomes 
from diabetic retinopathy screening by optometrists at a primary care level in the health 
clinic. On the other hand, the outcomes from the referrals triaging pathway at the Ampang 
Hospital Ophthalmology Clinic were aimed at assessing the effectiveness of optometrists in 
ocular health examination specifically in referrals and triaging urgency for appointment with 
an ophthalmologist. During this 2nd phase of study, a research assistant was appointed part-
time to assist patients who could not administer the questionnaires related to satisfaction, 
accessibility and costing. Additionally, he also assisted the PhD candidate in handling 
arrangement for patient appointments for ophthalmology re-examination.   
3.8.2.2.1 DIABETIC RETINOPATHY SCREENING CLINIC 
In the current established care pathway at Ampang Health Clinic, patients with diabetes 
mellitus attend their routine medical follow-up with general practitioners (GPs). However, 
the consultation is focussed on blood sugar control, medication and general health. Visual 
acuity tests are carried out by ophthalmic assistants at the clinic when indicated by the GPs. 
For this reason, the majority of diabetes mellitus patients attending the clinic are referred to 
the ophthalmologists at Ampang Hospital Ophthalmology Clinic for diabetic retinopathy 
screening or for signs and symptoms relating to eye and vision without prior ocular 
examination at the Ampang Health Clinic. This referral is in line with the recommendations 
of the Malaysian Clinical Practice Guideline for diabetic retinopathy screening (Ministry of 
Health Malaysia 2011a). This referral model however, has the issue of potentially referring 
patients without retinopathy, or non-sight threatening retinopathy, unnecessarily to the 
hospital. 
 
Figure 3-8 below describes how the new optometric pathway was included in the 
patient journey at Ampang Health Clinic during the study period at their routine diabetic 
clinic follow-up. The existing pathway is shown in blue and the new optometry based 
pathway assessed in the study added in green. In the current study’s pathway, the patients 
were initially directed to have an eye examination consisted of slit-lamp biomicroscopy 
performed by the optometrist at the clinic itself. Patients who were found not to have 
referrable retinopathy were to be reviewed by the optometrist at an appropriate follow-up 
89  
  
 
interval. This new alternative pathway therefore refers only those patients who need 
ophthalmologist’s consultation and treatment at the Ampang Hospital Ophthalmology Clinic, 
for example in cases such as proliferative diabetic retinopathy and maculopathy. Subsequent 
to the referral within this pathway, the ophthalmology examination was carried out at a later 
date by the ophthalmologist at the Ampang Hospital Ophthalmology Clinic.  
 
 
Figure 3-8  Flow chart of work process in the current pathway and study optometric pathway 
studied in the Ampang Health Clinic. Existing processes are shown in light blue, while the 
new optometry pathway is shown in green.  
 
 
 
Diabetes mellitus 
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Examine by the GPs
Need eye 
examination
Optometric 
examination
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3.8.2.2.2 REFERRALS TRIAGING CLINIC 
The flow chart below (Figure 3-9) describes the new optometric pathway (shown in 
green) at Ampang Hospital Ophthalmology Clinic in comparison with the established 
pathway (shown in blue). For the clinic’s current practicing model, a patient with a referral 
letter will have visual acuity measured by the paramedic and a general practitioner will assess 
this referral letter. General practitioners triage the urgency of the cases based on the visual 
acuity level and signs and/or symptoms of the patients recorded in the referral letter. It is not 
necessary to perform pupil reflexes and/or non-contact tonometry at this stage. Generally, an 
appointment date for ophthalmology assessment will be given based primarily on the findings 
of the visual acuity test and signs and symptoms recorded in the referral letter. Patients may 
be seen by an ophthalmologist or ophthalmologist trainee on the same day if their visual 
acuity with pinhole is worse than 6/12 (>6/12) and they present with serious symptoms; 
otherwise an appointment date is given for the first available date. Ophthalmic assistants and 
optometrists performed other procedures at this subsequent appointment as necessary, as part 
of the ophthalmologist’s investigation before clinical decision can be made for the patients. 
 
For the current research, an alternative pathway was adopted to triage the referrals. The 
optometrists examined the referred patients on the same day the patients came to the hospital 
to book an appointment. In this pathway patient assessment took place as follows: 
Optometrists carried out all of the eye examination and necessary procedures before making a 
clinical decision. This could consist of: 1) not referring; 2) referring immediately to the 
ophthalmologist; or 3) giving a later ophthalmology review appointment classified as very 
urgent, urgent or non-urgent. The referral urgency information is consistent with the clinical 
guideline developed in the study and made available for them as reference in their clinical 
decision. Cases such as acute angle closure glaucoma and corneal ulcers were referred on the 
same day for immediate ophthalmology attention.  
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Figure 3-9  Flow chart of work process in the current pathway and optometric pathway 
studied at the Ampang Hospital Ophthalmology Clinic. Existing processes are shown in 
lightly blue, while the new optometry pathway is shown in green. 
 
3.8.3 EVALUATION OF THE OPTOMETRIC EYE-CARE PATHWAYS 
The research evaluated both the optometric eye-care pathways for clinical care 
(diagnosis and referral), patients’ satisfaction, accessibility to eye-care, cost analysis, 
optometrists’ appraisal and ophthalmologists’ appraisal as a final stage of the research. The 
methods of the evaluation are presented briefly in this method chapter and further explained 
in the following chapters of the thesis according to the optometric eye-care pathways, 
together with results and discussion.  
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3.8.3.1 CLINICAL CARE  
Evaluation of the clinical care component of the optometric eye-care pathways (diabetic 
retinopathy screening and referrals triaging), were conducted retrospectively in comparison to 
the ophthalmology records, available in the form of electronic medical record (EMR), 
prospectively. Optometrists’ diagnoses were compared against ophthalmologist’s diagnoses, 
established as the reference standard in the study. Selecting ophthalmologists as the reference 
standard is widely acceptable in ophthalmology research, where ophthalmologists’ 
examination is considered the current preferred method using gold standard technique such as 
slit-lamp biomicroscopy and Goldmann tonometry (Parikh, Mathai et al. 2008). Similar 
health care services studies which aims to assess accuracy of optometrists diagnoses in 
screening programs have also used ophthalmologists’ examination as reference standard 
(Hau, Ehrlich et al. 2007, Statham, Sharma et al. 2008, Sheen, Fone et al. 2009).  
 
 The PhD candidate retrieved the records in 4 stages of the research; at the end of phase 
1 (12th April 2013) and phase 2 (26th July 2013), at 6 months (24th December 2013) and at 12 
months (28th July 2014) after the phase 2 completed, as shown in Figure 3-10. Collected data 
consisted of demographics, presenting symptoms, clinical test results, diagnoses and 
management including referral decision. 
 
 
Figure 3-10 Timeline of the ophthalmology evaluation carried out by the PhD candidate 
throughout the research  
 
1st
• 12/4/203
• Phase 1
2nd
• 26/7/2013
• Phase 2
3rd
• 24/12/2013
• Phase 2
4th
• 28/7/2014
• Phase 2
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The PhD candidate compared optometrist’s diagnosis and referrals to the 
ophthalmologist, using a standardized evaluation form (Appendix C). Although the 
ophthalmology record was collected in different time periods, only the earliest 
ophthalmology record following optometrist’s examination was included in the analysis. 
Records were included in the evaluation if they showed diagnoses for the patients. Patients 
were excluded from the analysis if the optometrist’s and ophthalmologist’s records were 
incomplete. These were in situations where patients did not attend for the appointment or if a 
particular test was not conducted or findings were accidentally not recorded.  
 
In both optometric pathways, all the recruited patients were given an appointment for 
the optometric examination. However, in the event where the optometrists were unable to 
participate on short notice after the patients had presented at the clinics; the PhD candidate 
herself examined the patients for diabetic retinopathy screening (n=18) and referral triaging 
(n=18), using the same research protocol to enable the patient to receive appropriate care. To 
eliminate unconscious bias in the verification process of ophthalmologist’s comparison with 
the clinical findings of the PhD candidate examinations, these patients were excluded from 
the data analysis in the Chapter 5 and Chapter 6. The evaluation of the remaining patient 
outcomes such as satisfaction, accessibility and cost were included as this was at low risk of 
bias. 
3.8.3.1.1 DIAGNOSTIC TEST CHARACTERISTICS FOR DETECTION OF DIABETIC 
RETINOPATHY 
The research refers to the Standards for Reporting of Diagnostic Accuracy (STARD) 
statement (Bossuyt, Reitsma et al. 2003) in reporting the diagnostic test for diabetic 
retinopathy screening study. A flow diagram is supplemented in the results to presents the 
number of patients included in the optometric examination and reference standard. Diagnosis 
data for diabetic retinopathy was extracted and categorized as “absence” or “presence” for 
cross tabulation. Patients who have been tested correctly to have a retinopathy by the 
ophthalmologist were deemed true positive (TP) and in contrast true negatives (TN) are 
patients who did not have the disease determined by the ophthalmologist but are tested as 
normal or negative. Diagnostic test performance analysis : sensitivity, specificity, positive 
predictive value (PPV) and negative predictive value (NPV) were calculated using an 
established formula as described by Kirkwood and Sterne (2003).  
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In the current research only referred patients would be examined by both optometrists 
and ophthalmologists providing a sample of those that tested positive together with a sample 
of those that tested negative. It was planned that only every 10th patient with a negative result 
be selected for re-examination by the ophthalmologists. However, in this study there were a 
significant proportion of participants in both groups who failed to show for examination with 
an ophthalmologist, even though they had been referred.  To overcome the bias estimate in 
calculation as only a sample of patients with test-negative and test-positives results were 
selected for ophthalmologist’s re-examination, the calculation of sensitivity, specificity, PPV 
and NPV was extrapolated to the total patients who were also screened negative and positive 
using a Monte Carlo data simulation (Rubinstein, Kroese et al. 2007). This estimate method 
was also used in a similar study on diabetic retinopathy screening by Warburton, Hale et al. 
(2004). Monte Carlo simulations were done by Dr Andrew Carkeet using a method of 
contingent probabilities seeded by the frequencies in the original data. For the calculations, 1 
000 000 simulations were run using custom QB64 software, to derive confidence limits of 
2.5% and 95%. A full information on the method is presented together with its outcomes in 
Chapter 5 (Section 5.3.2.1). 
3.8.3.1.2 ACCURACY OF DIAGNOSIS FOR DETECTION OF GENERAL EYE CONDITIONS  
The current study defined primary diagnosis as the principal or main diagnosis for the 
patient based on the chief complaint that caused the patient to present, and secondary 
diagnoses are all other eye conditions detected by the practitioners through examination that 
would or would not coincide with the primary diagnoses or chief complaint. The refresher 
training attended by the optometrists prior to the study included a lecture on determining 
primary and secondary diagnosis, which based on patient chief complaint (Section 3.8.1). 
This is because, generally chief complaint or main symptom is always associated with 
primary diagnosis (Glasziou, P & Polmear, A, 2008, pp. 7-13; Summerton, N, 2004) and is 
the reason the patient seeks ophthalmology advice (Ettinger, ER & Rouse, MW, 1996, pp. 4-
13). Optometrists in the study were required to determine one primary diagnosis and one or 
more secondary diagnoses (if found available).  
 
As stated in Section 3.8.3.1, the ophthalmology record of primary diagnosis and 
secondary diagnoses were compared against the optometrists’ diagnoses. Comparison was 
made only to the cases with matched primary diagnosis and that each diagnosis was 
considered as a single case. For descriptive analysis, primary diagnosis was classified 
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according to ocular structure and anatomy as recommended by the International 
Classification of Diseases,10th edition, Clinical Modification (ICD-10-CM) for eye and 
adnexa (World Health Organization 2007a), summarized in Table 3-7. Secondary diagnoses 
were reported with frequency and percentage. 
Table 3-7 Classification of diagnosis according to ICD-10-CM for eye and adnexa 
 
ICD 10 Codes Eye Conditions 
H00-H05 Disorders of the eyelid, lacrimal system, and orbit 
H10-H11 Disorders of the conjunctiva 
H15-H22 Disorders of the sclera, cornea, iris, and ciliary body 
H25-H28 Disorders of the lens 
H30-H36 Disorders of the choroid and retina 
H40-H42 Glaucoma 
H43-H44 Disorders of the vitreous body and globe 
H46-H47 Disorders of optic nerve and visual pathways 
H49-H52 Disorders of ocular muscles, binocular movement, accommodation, and 
refraction 
H53-H54 Visual disturbances and blindness 
H55-H57 Other disorders of the eye and adnexa 
H59 Intraoperative and post procedural complications and disorders of eye 
and adnexa, not elsewhere classified 
 
Upon completing the analysis for accuracy of diagnosis, it was hypothesized that VA 
categories: < 6/12 (better than) or > 6/12 (worse than) and presence or absence of symptoms 
may predict the classification of sight threatening conditions. Therefore, additional analysis 
was conducted as a post-hoc hypothesis for testing the associations of two predictors: 
patients’ VA of the worst eye was categorized into < 6/12 (better than) or > 6/12 (worse than) 
and presence of symptoms (chief complaint) with sight threatening diseases using a logistic 
regression test. Details of the tests descriptions and analysis are described separately in the 
results section in Chapter 5 and Chapter 6.  
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3.8.3.1.3 APPROPRIATENESS OF REFERRAL 
Data on the referral (refer, non-refer and follow-up) and referral urgency (very urgent, 
urgent and non-urgent) made by the optometrists evaluated retrospectively. For agreement on 
triaging decision (very urgent, urgent and non-urgent), an ophthalmologist also classified the 
referral urgency using similar categories; masked to the optometrists’ classification. The level 
of agreement between ophthalmologist’s and optometrist’s was tested using the MedCalc 
program version 15.8 (MedCalc, Belgium) with 95% confidence interval (Fleiss, Levin et al. 
2013). The MedCalc program is available from https://www.medcalc.org/. Inter-rater 
agreement for the triaging classification was determined using quadratic weighted kappa (κ) 
statistics (Yang and Zhou 2015). This widely established statistical analysis was used when 
considering the disagreement difference between the first (very urgent) and second (urgent) 
category is less important than a difference between the second (urgent) and third category 
(non-urgent). The quadratic weights were assigned automatically in the program. Kappa (κ) 
value interprets the strength of agreement as poor (< 0.20), fair (0.21-0.40), moderate (0.41-
0.60), good (0.61–0.80) and  very good (0.81–0.99) (Landis and Koch 1977). Agreement was 
also undertaken collectively and any differences among the ophthalmologists as to the rating 
were also resolved by consensus in a similar way to that for disagreement in diagnosis 
(section 3.8.2.1).  
3.8.3.2 PATIENTS SATISFACTION 
Patients’ level of satisfaction for both optometric pathways studied was measured using 
the Patient Satisfaction Questionnaire Short Form (PSQ-18) developed by Marshall and Hays 
(1994). The questionnaire has 18 questions which comprise seven domains: general 
satisfaction, technical quality, interpersonal, communication, financial, time spent and 
accessibility.  The satisfaction level used a 5 point Likert scale, where 5=strongly agree and 
1=strongly disagree.  
 
In the phase 1 (pilot study) of the study, the questionnaire was translated to the Bahasa 
Malaysia language (PSQ-18 BM) (Appendix E) by the PhD candidate using back-to-back 
translation and tested, and subsequently validated using Rasch analysis to assess its 
psychometric properties, as described in Section 3.8.2.1. In phase 2 of the study, the 
questionnaire was then administered by the PhD candidate to all patients who have literacy in 
Bahasa Malaysia at the end of each optometrist’s examination. Participants may not 
necessarily be fluent in Malaysian language but were required to have adequate reading 
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comprehension of the language. Patient satisfaction level using raw score subscales was 
compared between services offered at the Ampang Health Clinic with the Ampang Hospital 
Ophthalmology Clinic.  
3.8.3.3 PATIENTS ACCESSIBILITY  
Patients’ completed information on their accessibility to the Ampang Hospital 
Ophthalmology Clinic or Ampang Health Clinic in a demographic detail form prepared for 
the study (Appendix F). This included full home address, estimated distance (based on 
shortest potential route) and travel time from their house to the optometric care pathways at 
Ampang Health Clinic and Ampang Hospital Ophthalmology Clinic. At the end of the study, 
data was extracted to a SPSS datasheet by the PhD candidate and latitude and longitude 
coordinates of the address was determined using an online address-coordinates finder at 
http://itouchmap.com/latlong.html. Geographic information system was carried out using Arc 
GIS program, version 10.1 (Esri, USA) to generate a map to display distribution and access to 
both optometric pathways. Distance to attend eye-care services was compared between 
Ampang Health Clinic and Ampang Hospital Ophthalmology Clinic.  
3.8.3.4 COST-MINIMISATION ANALYSIS  
For the current research, a cost model was made for the optometric pathway relative to 
the existing ophthalmology care, from the perspective of health care provider and patients. 
Cost related to practitioners’ time spent to examine patients in an hour was calculated. 
Patients cost related to their visit to the optometric examination were provided by the patients 
at Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic in a survey (Appendix 
G). Patients incurred included transportation, wage lost, food and caregiver. Evaluation was 
carried out to determine cost saving in the health care system as a result of the optometric 
pathways.  
3.8.3.5 OPTOMETRISTS’ SELF-APPRAISAL 
As the optometrists participating in the study have no previous experience in 
conducting a full eye examination as routinely, so it is important to assess optometrists’ 
confidence levels before and following training and also at the end of the period of clinical 
exposure. Optometrists carried out a self-appraisal at three time intervals 1) before training, 
2) after training and 3) after the study. The questionnaire evaluated knowledge, skills 
capacity and confidence level on all primary eye-care procedures, techniques and 
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management of eye-care diseases. The questionnaire was divided into 3 sections, 
background/history of the optometrists (section A), and confidence level in conducting eye 
examinations (section B) and proficiency in primary eye-care (section C). Section A and B 
was prepared by the PhD candidate while section C used an existing audit questionnaire 
available from the Malaysian Ministry of Health Public Optometrist Division (Appendix H).  
In section C, the questions included were comprehensive and thematic based on recording of 
clinical notes, case history taking, slit-lamp examination, ophthalmoscopy, tonometry, 
refraction, visual field test, making diagnosis, managing and referring patients. In the 
research, comparison was made to assess changes of the measured outcomes such as self-
confidence level and proficiency across the three time points of the research. Statistical 
program SPSS Statistic version 21 (IBM, Australia) was used for the data analysis. 
3.8.3.6 OPHTHALMOLOGISTS’ APPRAISAL  
The research was completed with a qualitative component in which ophthalmologists 
were interviewed to provide a peer perception of the optometrists’ role expansion in eye-care 
generally and the studied optometric pathways specifically. A single face-to-face interview 
was conducted by the PhD candidate at the end of the research. The qualitative approach was 
used to understand ophthalmologist’s perspective and experience of the optometrist-led eye-
care pathway. Interview questions used a series of open-ended questions such as what and 
how and also “describe and explain” (Boyce and Neale 2006) in order to allow participants to 
share their point of view on the optometric pathways, optometrists’ role and performance. 
Interviews were audio recorded and transcribed by the PhD candidate for thematic analysis 
using NVivo program version 10 (QSR International, Australia). Findings were grouped in 
themes related to research objectives. 
3.9 ETHICAL APPROVALS 
The research adhered to the standard primary eye-care(Ministry of Health Malaysia 
2009b) guideline with optometric tests and procedures that were carried throughout this study 
have been established elsewhere (Elliott 2007). These procedures are in common use in eye 
examinations internationally and are safe.  
 
Informed written consent and parent consent was obtained from all the participants; 
ophthalmologists, optometrists and patients (or parents). The research was granted ethical 
clearance (Approval Number 1200000688) from the Human Research Ethics Committee 
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Queensland University of Technology (QUT), Australia (Appendix I). As this research 
involved the use of patients’ clinical records and patients’ participation in the Ministry of 
Health Malaysia’s facilities at Ampang Health Clinic and Ampang Hospital Ophthalmology 
Clinic, it was registered with the Malaysia National Medical Research Registry (NMRR). 
Ethical approval was also obtained from the Medical Research and Ethics Committee 
(MREC) Malaysia (Approval Number NMRR-12-875-11483), Clinical Research Centre 
(CRC) Malaysia, Director of Ampang Hospital (Appendix J) prior to the data collection for 
using the health facilities and information. This allowed the PhD candidate to access the 
EMR at the Ampang Hospital Ophthalmology Clinic. All procedures met the conditions set 
by the Declaration of Helsinki for human participants (World Medical Association 2000). 
Optometrists’, ophthalmologists’ and patients’ names were de-identified and assigned an 
identifier code by the PhD candidate for all data analysis. The research was partly sponsored 
by the Ministry of Health Malaysia Research Grant. 
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Chapter 4: Feasibility and patient safety in 
optometric eye-care pathways: a 
pilot study  
This chapter reports on the pilot study conducted as phase 1 of the research at the 
Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic. The pilot study 
evaluated the safety aspects of the optometry led eye-care pathways to be implemented in the 
subsequent phases of the research. Safety was assessed through evaluation of concordance of 
diagnosis and patient management between participant optometrists and ophthalmologists.  
4.1 INTRODUCTION 
The effectiveness of optometry based eye-care services in various health care settings 
has been reported in a number of studies globally (Hau, Ehrlich et al. 2007, Statham, Sharma 
et al. 2008, Sheen, Fone et al. 2009). Sheen, Fone et al. (2009) demonstrated that optometrists 
diagnosed correctly, as  75% of referrals were appropriately made from an optometrist-led 
community clinic;  a higher accuracy (89.3%) in diagnosis was made by optometrists in an 
ophthalmic emergency setting (Hau, Ehrlich et al. 2007). Similarly, optometrists have been 
shown to display more accuracy in the diagnosis of acute red eye compared to  other primary 
health care providers (Statham, Sharma et al. 2008). In these three studies, the optometrists 
have also demonstrated a high level of agreement with ophthalmologists in patient 
management. These studies confirm that people can receive good quality eye-care services 
from optometrists and therefore this has potential to reduce patient numbers presenting to 
ophthalmologists at hospital eye clinics. In Malaysia, a recent national report on the 
significant increase in numbers of patients who attended the hospital eye clinics for diabetic 
retinopathy screening and general consultations (Salowi and Goh 2012)  raised concerns on 
the effectiveness of the eye-care services. Optometric eye-care pathways at primary care level 
and tertiary care level were considered an effective way to alleviate the ophthalmology 
workload. To date there has been no published study of such clinical assurance involving 
optometrists in Malaysia.  
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To address this problem, the Ampang Health Clinic and Ampang Hospital 
Ophthalmology Clinic were selected to represent optometric eye-care pathways for diabetic 
retinopathy screening and referrals triaging, respectively. A pilot study was conducted as 
phase 1 of the research to assess the safety and feasibility of optometry-led ocular health 
examination and referrals by Malaysian optometrists. This pilot study also assessed the 
accuracy of diagnosis and referrals made by a group of optometrists conducting ocular health 
examination. Such information was required to inform the local health authorities about 
patient safety during the proposed research, and was undertaken as a precautionary step prior 
to the optometric eye-care pathways studies in Phase 2 of the research. The pilot study also 
informed the development of the optometric pathways in terms of study design and patient 
sampling, and ensured the optometric eye-care pathways were worth investigating. 
4.2 METHODS 
4.2.1 STUDY DESIGN, CLINIC STRUCTURE, PROTOCOLS AND PATIENT SELECTION  
This was a prospective and non-randomized trial performed in two optometric clinics at 
Ampang Health Clinic and Ampang Hospital Ophthalmology Clinic in Ampang Malaysia, 
between 18th March 2013 and 3rd April 2013. A clinical guideline and management protocol 
for this pilot study was established through consultation by the research team with the head 
ophthalmologist from Ampang Hospital Ophthalmology Clinic. This protocol (see Appendix 
B) and the research methods are described in Section 3.5, and are summarised below. Patient 
recruitment was carried out only in the morning of the clinic session (8.00am to 1.00pm). As 
the pilot study required patient participants to be examined by both an optometrist and then 
an ophthalmologist, they were informed of this in the patient information and consent form. 
Patients who did not wish to participate in the study received standard eye-care under the 
existing clinic protocol at Ampang Health Clinic and Ampang Hospital Ophthalmology 
Clinic. Throughout the pilot study, 8 optometrists and 4 ophthalmologists participated 
according to a pre-arranged scheduled subjected to their availability. 
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4.2.1.1 PILOT STUDY AT AMPANG HOSPITAL OPHTHALMOLOGY CLINIC  
Figure 4-1 (page 104) illustrates the processes of patient participant recruitment and 
examination by optometrists and ophthalmologists in the pilot study at Ampang Hospital 
Ophthalmology Clinic. To recruit participants, the PhD candidate approached patients who 
were attending Ampang Hospital Ophthalmology Clinic following referral from general 
practitioners or other health professionals. These patients are required under existing hospital 
procedures to physically attend the hospital ophthalmology clinic with their referral letter in 
order to book a date for an ophthalmology consultation.  
 
Participants were excluded from the pilot study if they were aged less than 12 years, or 
had ocular trauma, strabismus or known ocular comorbidity. Once a patient agreed to 
participate in the pilot study and provided informed consent or parental consent, visual acuity 
at entry was measured by the PhD candidate using a logMAR chart (Bailey and Lovie 1976). 
All patients were then pre-screened by the ophthalmologist for anterior chamber depth, 
tonometry and pupil reflexes prior to examination by the optometrist. As participant 
optometrists were required to dilate patients’ pupils on indication in the pilot study, this pre-
screening step was to ensure that no participant patient underwent pupil dilatation in the pilot 
study if this was contra-indicated. The ophthalmologist informed the PhD candidate if the 
patient was safe for pupil dilatation, but this information was masked to the participating 
optometrists.  
 
Patients were subsequently directed to the optometrist’s consultation room, where the 
optometrist conducted pre-screening tests (anterior chamber depth, tonometry and pupil 
reflexes) to inform their decision on dilatation for fundus biomicroscopy. Where the 
participant optometrists decided to dilate the patients’ pupils, this was verified with the PhD 
candidate and the pupils were dilated with 1% tropicamide by the PhD candidate. If the 
optometrists decided to dilate a patient who had been identified as contra-indicated for pupil 
dilatation by the ophthalmologists, the PhD candidate notified the optometrist and the patient 
was excluded from the study and returned to the ophthalmologist to complete their 
examination in the usual care pathway at the hospital. If indicated, the optometrist carried out 
refraction prior to pupil dilatation. 
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Once the optometric examination was completed, patients were then taken for 
ophthalmologist’s re-examination whilst the patients’ pupils remained dilated. 
Ophthalmologists were masked to the optometrist’s diagnosis and management plan. The 
four participating ophthalmologists were consecutively assigned with patients for review by 
the PhD candidate.  
 
Figure 4-1 Protocol for pilot study at the Ampang Hospital Ophthalmology Clinic (Ampang 
Hospital Ophthalmology Clinic) showing work process from patient recruitment to 
ophthalmologist’ and optometrist’ examination 
Referred patient
Consent
Yes
Register 
patient
Ophthalmologist 
pre-screening
Ocular 
emergency
Yes
Ophthalmologist 
consultation
No
Optometrist 
examination
Ophthalmologist 
re-examination
Within same 
day
No
PhD candidate 
approaches patient 
with PICF
Exclusion : ocular 
trauma, strabismus, 
children < 12 years
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4.2.1.2 PILOT STUDY AT AMPANG HEALTH CLINIC  
The pilot study at Ampang Health Clinic was undertaken on different days from the 
schedule at the Ampang Hospital Ophthalmology Clinic. Figure 4-2 (page 106) illustrates the 
flow of patient recruitment and examination during the pilot study at Ampang Health Clinic. 
The PhD candidate approached patients with diabetes mellitus who were identified from the 
diabetes mellitus register available at the Ampang Health Clinic, at the nursing consulting 
room following necessary tests undertaken by the nurse. Patients were included if they had no 
previous eye examination since the diagnosis of diabetes mellitus, and patients younger than 
12 years were excluded. Patients who consented to participate in the pilot study then had 
visual acuity measured with a LogMAR chart (Bailey and Lovie 1976) by the PhD candidate.   
 
Patients were then directed to the optometrist’s consultation room. Optometrist 
performed pre-screening tests (anterior chamber depth, tonometry and pupil reflexes) for 
signs of contra-indication for pupil dilatation. If these findings were normal, pupils were 
dilated with 1% tropicamide by the PhD candidate.  If indicated, refraction was carried out 
prior to pupil dilatation. The optometrist then carried out fundus biomicroscopy, made a 
diagnosis as to whether diabetic retinopathy was present and decided appropriate 
management. At this point patients were not told of the diagnosis. Patients were given an 
appointment date by the PhD candidate for ophthalmology re-examination at Ampang 
Hospital Ophthalmology Clinic within 1 week of the optometrist’ examination. 
Ophthalmologists were also masked to the optometrist’s findings.  
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Figure 4-2 Protocol for pilot study at the Ampang Health Clinic showing work process from 
patient recruitment to ophthalmologist’ and optometrist’ examination 
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4.2.2 EYE EXAMINATION 
Optometrists and ophthalmologists performed a standardised eye examination using 
similar instruments. Intraocular pressure was measured using a Goldmann tonometer AT900 
(Haag-Streit, Switzerland). When indicated, fundus examination under mydriasis was carried 
out in nine directions of gaze using the slit-lamp biomicroscope (Haag-Streit, Switzerland) 
and a 90D (Volk, USA) or 54D (Ocular Science, USA) condensing lens. Pupil dilatation was 
carried out by the PhD candidate. If gonioscopy was indicated, a Goldmann 3-mirror 
universal lens (Haag-Streit, Switzerland) was performed on the same day prior to dilating the 
patient’s pupil. Patients were provided with free sunglasses to alleviate light sensitivity 
following dilatation. 
 
Any presence of abnormalities in the anterior segment or posterior segment of the eye 
was recorded by ophthalmologists in the Ampang Hospital Ophthalmology Clinic’s EMR and 
by optometrists in the research clinical form (Appendix A). As a result multiple diagnoses 
may have been recorded for each eye of individual patients. Optometrists also were required 
to formulate a management plan for each patient: either to refer or not refer to an 
ophthalmologist; and if not requiring referral, recommending a suitable follow-up interval or 
discharged. Appropriate indication of referral urgency (very urgent, urgent and non-urgent) 
was also required if referral was indicated. The referral decision was made according to the 
severity of the condition, as described in the clinical guideline booklet developed for the 
research, which was provided to both ophthalmologists and optometrists (Appendix B). 
Standards were set for correspondence with ophthalmologists, and diagnostic classifications 
based on ICD-10 coding (World Health Organization 2007a) were used. Findings of both 
types of practitioners were masked to each other. 
4.2.3 ASSESSMENT OF OUTCOME AND DATA ANALYSIS 
As this phase 1 was feasibility and safety study, sample size estimate was not 
performed. The main aim was to determine how many patients would be eligible for 
recruitment over a short period at both study locations and the retention for ophthalmologist’s 
re-examination at the Ampang Hospital Ophthalmology Clinic, and provide an estimate for 
potential attrition rates. Five main indices for feasibility and safety were assessed in this pilot 
study for optometrists’ examination: the patient recruitment, the attrition rate, the indication 
for pupil dilatation, the accuracy of diagnosis and the accuracy of referral decision.  
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For feasibility, it is also important to determine if the clinical protocol adopted in the 
study was safe and did not disrupt the current ongoing clinic. Optometrists were expected to 
be able to indicate correctly which pupils could be safely dilated in order to avoid acute angle 
closure glaucoma or other adverse reactions which may occur from using the dilatation agent, 
tropicamide 1%.  
 
For the analysis, the diagnostic and referrals decisions from both pilot study locations 
were combined to form one data set. Patients’ and optometrists’ names were assigned an 
identifier code by the PhD candidate. Data on every diagnosis for each eye and ocular 
structure and management for each patient by optometrists and ophthalmologists was 
extracted from either practitioner’s clinical record and transferred to a data recording form 
(Appendix C). All diagnoses made for each eye were analysed as an individual diagnosis. 
Subsequently, a meeting was conducted with the ophthalmologists where the PhD candidate 
presented the diagnoses’ data one at a time to the ophthalmologists as a group. The 
ophthalmologists discussed and decided as a group if they agreed or disagreed with the 
optometrists’ diagnosis and secondary diagnoses. In establishing the research, prior 
discussion with the head ophthalmologist at the Ampang Hospital Ophthalmology Clinic and 
the local health authority took place to consider patient safety during the phase 2 of the 
research. As a result, to allow the second phase of the research to be conducted, a 
concordance in diagnosis between ophthalmologists and optometrists was required to achieve 
at least 80% agreement in the pilot study.  
 
Referral was made for a patient regardless of the number of diagnosis made for the 
patient. During the meeting, ophthalmologists as a group also rated the patient management 
plan (referral decision and referral urgency) using the same categorizations as the 
optometrists. Accuracy of referral decision and referral urgency was measured using Kappa 
(κ) statistic with Quadratic weights.  For this purpose, MedCalc program was used to analyse 
the data, as described in Section 3.8.4. The strength magnitude of agreement is between 0 and 
1.0 and was classified as poor (< 0.20), fair (0.21-0.40), moderate (0.41-0.60), good (0.61–
0.80) and  very good (0.81–0.99) (Landis and Koch 1977). 
 
Agreement decision for diagnosis and referral was undertaken collectively and any 
differences among the ophthalmologists as to the rating were resolved by consensus. In these 
instances, clinical notes from both ophthalmologists and optometrists were referred to in 
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order to obtain more details on assessment findings to reach this consensus decision. If there 
was a tie between agreement and disagreement, the decision of the most senior 
ophthalmologist was the final arbiter. 
4.3 RESULTS 
4.3.1 FEASIBILITY AND SAFETY OF STUDY PROTOCOL 
Patient recruitment was conducted smoothly at both locations, Ampang Health Clinic 
and Ampang Hospital Ophthalmology Clinic, according to the study protocol. The patient 
recruitment for eye examination was varied on every clinic session (range: 4 to 7 patients) 
depending on the patient’s voluntary. Consequently, the number of patients examined by the 
optometrists were unequal. Patient consent was obtained on the day of recruitment for 56 
patients. These were 31 patients and 25 patients recruited from Ampang Health Clinic and 
Ampang Hospital Ophthalmology Clinic respectively.  Most participants were in the age 
group of 50-59 years; with a mean age at the Ampang Health Clinic slightly, but not 
significantly higher (56.7 years SD 8.2, range 33 – 73 years) than the mean age for the 
patients at the Ampang Hospital Ophthalmology Clinic (52.3 years SD 18.9, range 14 – 78 
years). The mean age was not significantly different between for patients at Ampang Health 
Clinic compared with Ampang Hospital Ophthalmology Clinic, t (54) = -1.179, p=0.243. The 
slight difference was due to patient recruitment criteria. At the Ampang Hospital 
Ophthalmology Clinic a wider age range of patients presented at the hospital and thus 
younger patients were potentially able to be recruited to the study. At the Ampang Health 
Clinic, as the study was recruiting only patients with diabetes mellitus they were 
predominantly an older age group. Demographic details of the patients according to study 
location are given in Table 4-1 (page 110)  
 
Due to the method of recruitment of patient participants, all 31 patients (100%) from 
Ampang Health Clinic were already diagnosed with diabetes mellitus, and 11/25 (44%) 
patients presenting at the hospital had been previously diagnosed with diabetes mellitus prior 
to recruitment. Overall this represents 75% of the sample. In these patients, some were also 
known to have hypertension hence the percentages sum for systemic conditions is greater 
than 100. 
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Table 4-1 Characteristics of patients’ screened by optometrists at Ampang Health Clinic and 
Ampang Hospital Ophthalmology Clinic in the pilot study  
 
Characteristics Ampang Health Clinic  Ampang Hospital 
Ophthalmology Clinic  
 Patients, n (%) Patients, n (%) 
Gender    
     Male 13 (41.9) 13 (52.0)  
     Female 18 (58.1) 12 (48.0) 
   
Ethnic group    
     Malay 9 (29.0) 13 (52.0) 
     Chinese 10 (32.3) 8 (32.0) 
     Indian 10 (32.3) 3 (12.0) 
     Other 2 (6.5) 1 (4.0) 
   
Known systemic conditions   
     Diabetes Mellitus  31 (100) 11 (44.0) 
     Hypertension  20 (64.5) 10 (40.0) 
   
 
Of the 31 patients recruited at the Ampang Health Clinic, 13 patients (41.9%) did not 
present at Ampang Hospital Ophthalmology Clinic for re-examination. Those patients who 
did not attend were not contacted about reasons for non-attendance. Review of their 
optometric records indicates that patients had no retinopathy. No drop-out occurred from the 
patients recruited at the Ampang Hospital Ophthalmology Clinic and all of them were re-
examined on the same day as the optometrist’s examination.  
 
Patients at both locations were concerned about the potential side effects of the pupil 
dilatation. Therefore, some patients requested to be examined on a different day for them to 
arrange transportation and work schedule. During the pilot study at the Ampang Hospital 
Ophthalmology Clinic, none of the optometrists incorrectly decided on pupil dilatation in 
patients when the ophthalmologist considered this contra-indicated. The optometrists decided 
not to dilate pupils in two patients. One patient presented with a mid-dilated pupil and the 
other with a corneal ulcer. This decision was in concordance with the ophthalmologist who 
had assessed the patients initially and thought these two patients needed immediate referral 
without pupil dilatation. The remaining patients were considered by the ophthalmologists as 
safe for pupil dilatation. No adverse effects such as lid swelling or red eyes occurred in any 
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patient participant following pupil dilation and the optometrists’ examination at either study 
location. Most patients reported experiencing blurry vision and light sensitivity, which been 
warned about as part of the informed consent.  
4.3.2 ACCURACY OF DIAGNOSES 
  Forty-three patients who were examined by both the optometrists and 
ophthalmologists were included in the subsequent analysis. The mean age of the group 
examined by the ophthalmologists was 53.8 years (SD 15.8) with similar percentages of male 
(48.8%) and female (52.2%) participants. Of these, diabetes mellitus and hypertension were 
found in 26 patients (60.5%) and 24 patients (55.8%) respectively. One patient at the 
Ampang Hospital Ophthalmology Clinic presented with vision of perception of light (PL) in 
LE, and was excluded from the subsequent analysis for visual acuity (VA). Mean (VA) 
recorded for the patients at Ampang Health Clinic was RE 0.25 (SD 0.53) logMAR and LE 
0.13 (SD 0.15) logMAR. Patients at Ampang Hospital Ophthalmology Clinic had poorer VA 
than the patients at the Ampang Health Clinic, with RE 0.47 (SD 0.45) logMAR and LE 0.33 
(SD 0.33) logMAR. The difference in presenting VA was significant between Ampang 
Hospital Ophthalmology Clinic and Ampang Health Clinic in the LE, t (53) =3.115, p=0.003) 
but not significant in the RE, t (54) =1.594, p=0.117. The poorer presenting VA in patients 
presenting at the Ampang Hospital Ophthalmology Clinic was consistent with the patients 
being referred to the hospital specifically for ophthalmology assessment, as opposed to the 
patients at the Ampang Health Clinic who were presenting to that clinic for primary medical 
care.  
4.3.3 AGREEMENT ON DIAGNOSES 
Figure 4-3 (page 112) shows the overview of diagnoses made by the optometrists and 
ophthalmologists with respect to ophthalmologists’ agreement. In some patients, more than 
one diagnosis was made; hence the total diagnoses were greater than the patient numbers. 
Ophthalmologists had made more diagnoses (n=121) than the optometrists. Of 108 diagnoses 
made by optometrists, ophthalmologists did not detect and record 8 diagnoses. These 
diagnoses were excluded from the comparison. In the remaining diagnoses, concordance of 
87.0% (95% CI 80.4% to 93.6%) was found in the diagnoses between the optometrists and 
ophthalmologists; however, 13 optometrist’s diagnoses were not agreed by the 
ophthalmologists. Also, a total of 53 eyes were screened for diabetic retinopathy by both 
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practitioners. Of these, 10 eyes were found to have some form of diabetic retinopathy 
(18.9%) and the remaining eyes were normal. 
 
Figure 4-3   Diagnoses made by the optometrists with comparison to the ophthalmologists’ 
diagnosis  
 
Table 4-2 (page 113) shows the 87 diagnoses agreed by the ophthalmologists, classified 
into sight threatening, non-sight threatening or no abnormalities detected (NAD). The 25 
(28.7%) diagnoses of sight threatening conditions included branch retinal vein occlusion 
(BRVO), corneal ulcer, central retinal vein occlusion (CRVO), dense cataract and acute 
closure glaucoma (ACG). Glaucoma suspects, irrespective of the sub-type, contributed to 
16.1% (n=14) of the diagnoses identified correctly by the optometrists followed by dense 
cataract (n=4, 4.6%) and non-proliferative diabetic retinopathy (NPDR) (n=3, 3.4%). A total 
of 66.7% of diagnoses categorised by optometrists were non-sight threatening conditions. No 
diabetic retinopathy (DR) or normal fundus contributed as the most frequent diagnoses 
(42.5%) agreed with by the ophthalmologists. Other more frequent non-sight threatening 
conditions were moderate cataracts (n=11, 12.6%), followed with chalazion, corneal scar and 
dry eye. Four diagnoses (4.6%) were considered normal eyes by the optometrists, and also by 
the ophthalmologists.  
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Table 4-2 Optometrist diagnoses agreement with ophthalmology diagnoses 
   
 Optometrist’s diagnoses N % 
Sight threatening 
(n=25, 28.7%) 
BRVO 1 1.1 
Corneal ulcer 1 1.1 
CRVO 1 1.1 
Dense cataract 4 4.6 
Glaucoma suspect (ACG) 1 1.1 
Glaucoma suspect (NTG) 7 8.0 
Glaucoma suspect (POAG) 6 6.8 
Maculopathy 1 1.1 
Mild NPDR with moderate maculopathy 1 1.1 
Moderate NPDR with macular haemorrhage 1 1.1 
Moderate NPDR with maculopathy 1 1.1 
   
Non-sight threatening 
(n=58, 66.7%)  
Chalazion 1 1.1 
Corneal scar secondary to old trauma 1 1.1 
Dry eye 2 2.3 
Hyperpigmented cornea 1 1.1 
Mild NPDR 1 1.1 
Moderate cataract 11 12.6 
No DR 37 42.5 
Pappillary conjunctivitis 1 1.1 
PCO 1 1.1 
Refractive error 2 2.3 
   
NAD  Normal eye 4 4.6 
BRVO branch retinal vein occlusion, CRVO central retinal vein occlusion, POAG primary 
open angle glaucoma, ACG angle closure glaucoma, NTG normal tension glaucoma, NPDR 
non-proliferative diabetic retinopathy, DR diabetic retinopathy, PCO posterior capsular 
opacification 
 
4.3.4 DISAGREEMENT IN DIAGNOSES 
Ophthalmologists disagreed with 13 diagnoses made by optometrists. These mainly 
occurred due to classification differences between “no retinopathy” and “mild retinopathy” in 
9 patients and misclassified pigmentary retinal spots, cornea scars and old toxoplasmosis as 
shown in Table 4-3. Pigmentary retinal abnormalities in Patient 9 were detected by the 
optometrist with a diagnosis of retinitis pigmentosa, where ophthalmologists regarded this as 
normal temporal pigmentary spots. This was also similar to Patient 11 where the optometrist 
misclassified corneal abnormalities as corneal infiltrates rather than as a cornea scar. In 
contrast (Patient 25), an optometrist diagnosed a normal cornea as bacterial keratitis. Record 
review for this patient found that the optometrists noted significant corneal staining with 
fluorescein, which was noted as not significant by the ophthalmologist. This was later 
considered in the review discussion to be staining subsequent to applanation tonometry.  Of 
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the 13 disagreements, 11 diagnoses were classified as non-sight threatening, except for old 
toxoplasmosis. 
Table 4-3   Diagnoses made by optometrists which disagreed with by the ophthalmologists 
 
Patient Optometrists’ diagnosis Ophthalmologists’ diagnosis 
9 Early retinitis pigmentosa (RE) Pigmentary spots temporal retina (RE) 
11 Traumatic corneal infiltrates (RE) 
Cornea scar secondary to previous 
trauma (RE) 
16 No DR (LE) Mild NPDR (LE) 
21 
Moderate NPDR without maculopathy 
(RE) 
Mild NPDR with mild maculopathy 
(RE) 
25 Bacterial keratitis (LE) Normal eye (LE) 
40 No DR (LE) Mild NPDR (LE) 
43 No DR (RE) Mild NPDR (RE) 
43 No DR (LE) Mild NPDR (LE) 
44 No DR (RE) Mild NPDR (RE) 
46 Mild NPDR (RE) No DR (RE) 
48 Retinitis pigmentosa (RE) Old toxoplasmosis (RE) 
53 Mild NPDR without maculopathy (RE) No DR (RE) 
53 Mild NPDR without maculopathy (LE) No DR (LE) 
DR diabetic retinopathy, NPDR non-proliferative diabetic retinopathy 
 
Optometrists also did not identify 13 additional diagnoses made by the 
ophthalmologists. The most frequently missed diagnoses were glaucoma suspicion (n=5) and 
no DR (n=3). Review of the optometrists’ clinical records showed that the optometrists had 
actually recorded some ocular structures abnormalities such as blocked meibomian glands 
and increased vertical CDR but did not formulate an appropriate diagnosis for these clinical 
signs. Table 4-4 shows the clinical findings recorded by the optometrists for these missed 
diagnoses. An optometrist correctly did not perform dilated fundus examination in a patient 
who was found with shallow angle estimates and high intra-ocular pressure. As a result, 
diagnoses such as moderate cataract, glaucoma suspect and diabetic retinopathy were unable 
to be made. Obscuration of the fundus view was also noted in one patient due to dense 
cataract in the eye which no diagnosis was made by the optometrist. In the patients where 
ophthalmologists identified abnormalities in the cornea, optometrists did not find any 
abnormalities.  
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Table 4-4 Ophthalmologist’s diagnoses which were not identified by optometrists 
 
Patient  Ophthalmologist’s diagnoses Optometrist’ clinical notes 
1 No DR (RE) Difficult view due to cataract (RE) 
10 Glaucoma suspect (NTG) (RE) Vertical CDR 0.4 to 0.5 (RE) 
13 Hypertensive retinopathy (BE) NAD fundus (BE) 
14 Moderate cataract (RE) Pupil was not dilated as contra-indicated by 
shallow anterior angle, high IOP, poor VA 
6/60 (RE), 6/48 (LE) 
14 Glaucoma suspect (CACG) (LE) 
14 No DR (BE) 
17 Iridocorneal endothelial syndrome (ICE) 
(RE)  Not recorded 
23 Meibomitis (LE) Meibomian gland blocked (LE) 
38 Allergic conjunctivitis (RE) NAD (RE), papillary conjunctivitis (LE) 
41 Glaucoma suspect (NTG) (RE) 
 
Glaucoma suspect (NTG) (LE), vertical 
CDR 0.3 (RE), 0.5 (LE)  
52 Cornea degeneration (LE) Not recorded 
52 Cornea scar (LE) Not recorded 
53 Glaucoma suspect (NTG) (BE) Normal CDR (BE), normal IOP (BE) 
NAD  nothing abnormal detected, CDR cup to disc ratio, CACG chronic angle closure glaucoma, 
NTG normal tension glaucoma, IOP intra-ocular pressure, ARMD age-related macular 
degeneration, TBUT tear break-up time 
 
 
4.3.5 ACCURACY IN PATIENT REFERRALS  
Of the 43 patients included in the analysis of the pilot study, there were 26 patients 
considered by an optometrist as requiring referral to an ophthalmologist based on their   
diagnosis. This comprised 20 patients from the Ampang Hospital Ophthalmology Clinic and 
6 patients from the Ampang Health Clinic. This difference in the number of patients needing 
referral between the clinics is statistically significant χ2 (1, n=26)= 7.538, p=0.006, consistent 
with the fact that patients presenting at the Ampang Hospital Ophthalmology Clinic were 
referred for some reasons for ophthalmologist assessment whereas patients from the Ampang 
Health Clinic were presenting for primary medical care for diabetes mellitus. For the 
remaining 17 patients considered by the optometrists as not needing referral, yearly follow-up 
was recommended for 12 patients and 5 patients were discharged. The follow-up 
examinations were for patients attending for diabetic retinopathy screening, with one patient 
diagnosed as mild NPDR and the remaining 11 patients as having diabetes but no 
retinopathy. For the discharged patients, one was identified as mild dry eye needing artificial 
tears and 4 patients were provided spectacle prescription for refractive error.  
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Table 4-5 shows the results of optometrist’s referral decision for the patients, as 
compared to the ophthalmologists. Of 26 patients who had been decided for ophthalmology 
referral by the optometrists, 23 were correctly identified as such by the ophthalmologists, 
while they considered 3 as not needing referral. Ophthalmologists agreed in 15 of 17 
optometrist’s decision of not referring.  Ophthalmologists considered two patients should 
have been referred to ophthalmology as a non-urgent referral. In these patients the 
optometrist gave a 3-months follow-up to monitor dry eye and refractive error while had 
missed mild cataract, irido-corneal endothelial syndrome (ICE) and branch retinal vein 
occlusion (BRVO) diagnosed by the ophthalmologists. Twenty-three patients (92.0%, 95%CI 
74.0%-99.9%) requiring ophthalmological care would have been referred (true positives), 
while only 2/25 (8.0%, 95%CI 10.0%-26.0%) of patients not requiring referral would have 
been inappropriately referred (false negatives). There was very strong agreement on the 
referral classifications of whether to refer or not refer (κ=0.76, 95%CI 0.53-0.94) between 
optometrists and ophthalmologists.  
Table 4-5 Comparison of optometrists’ decisions for referring patients with ophthalmologists’ 
decisions 
 
 Ophthalmologist’s 
classification 
Total 
Refer Not Refer 
Optometrists’ 
classification 
Refer 23 3 26 
Not Refer 2 15 17 
Total 25 18 43 
 
In the 26 patients classified by optometrists as needing referral, their urgency was classified 
as non-urgent (n=13, 30.2 %), urgent (n=6, 14.0 %) and very urgent (n=7, 16.3 %). 
Comparison was made in 25 patients whom ophthalmologists considered as not requiring 
referral.  
Table 4-6 shows the results of optometrist’s referral urgency for the patients, as 
compared to the ophthalmologists. Ophthalmologists agreed in all of the 12 patients classified 
by optometrists as non-urgent referral, while agreed on the urgency of referral in 5 of 6 
patients as “urgent” and 4 of 7 patients as “very urgent”. Agreement by the ophthalmologists 
for these classifications was also very strong (κ= 0.74, 95%CI 0.51 to 0.94).  
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Table 4-6 Comparison of optometrists’ decision for referral urgency (non-urgent, urgent and 
very urgent) with ophthalmologists’ decision  
 
  Ophthalmologist’s classification Total 
Very urgent Urgent Non-urgent 
Optometrists’ 
classification 
 
Very urgent 4 1 2 7 
Urgent 1 5 0 6 
Non-urgent 0 0 12 12 
Total 5 6 14 25 
 
4.4 DISCUSSION 
This study provides useful information concerning the feasibility, safety and accuracy 
of diagnosis and referrals of ocular health examination conducted by a group of optometrists 
in Malaysia. Furthermore, it makes significant contributions to the development of 
optometric-eye care model at both primary care level and tertiary care level in Malaysia. The 
study addressed two main areas: 1. general ophthalmology and 2. diabetic retinopathy 
screening services. This highlights the need for more comprehensive studies on how to 
improve eye-care services in Malaysia. 
 
In this pilot phase of the study, as it was the first time such a study had been held in 
Malaysian eye-care services, it was important to ensure that the studies at both locations, 
Ampang Health Clinic and Ampang Hospital Ophthalmology Clinic were feasible and safe. 
The pilot study adequately recruited patients who met the study eligibility criteria. This is 
central because when the study was planned, it was not clear that patients would be inclined 
to be examined by optometrist, let alone spending more time waiting for re-examination by 
the ophthalmologist. Attrition or drop-out is a major aspect of assessing feasibility in any 
intervention study. For example, patients recruited at the Ampang Health Clinic would 
possibly default on the appointment for the ophthalmologist re-examination at the Ampang 
Hospital Ophthalmology Clinic, which required additional travel and time for another similar 
test a week later. As approximately half of the patients from Ampang Health Clinic drop-out, 
this gives indication that a similar trend would occur in the later parts of the study. Hence, 
appointment reminders are required to alleviate this problem. In terms of safety, no patients 
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experienced adverse reactions to the pupil dilatation or as a consequence aspect of the 
optometrists’ examinations.  To encourage participation, patients who were concerned with 
pupil dilatation could be also given an appointment at later date for eye examination. This 
pilot study also provides strong support for the patient safety of optometric eye-care 
pathways.  It addressed the concerns by the local health authority in regards to safety of the 
patients undergoing redesigned eye-care pathways conducted by inexperienced optometrists.  
In cases where misclassification of diagnosis occurred, this was for non-sight threatening 
conditions and no patients were found to have any complications from the diagnoses and 
management made by optometrists.  
 
It should be noted that the drop-out rate at the Ampang Health Clinic was high and 
there were unequal numbers of patients examined by the optometrists, hence the analysis 
(accuracy of diagnoses, agreement and disagreement) was not carried out individually for 
each optometrist. Hence the analysis was done as a group of optometrists. Also, because there 
was small sample size recruited in the pilot study at each location’s diagnostic test analysis 
(sensitivity, specificity, PPV and NPV) was not carried out, because, for this small sample 
size, it will contribute to precision bias with a low confidence interval. 
 
The current study achieved the 80% inter-practitioner agreement standard established 
prior to the study, with results showing very strong agreement in terms of diagnoses (87.0%). 
Optometrists also made very urgent diagnoses correctly (those which required immediate 
ophthalmologist attention), specifically a central retinal vein occlusion (CRVO) and branch 
retinal vein occlusion (BRVO), corneal ulcer and acute closure glaucoma (ACG) as these 
diagnoses would lead to visual impairment if left undetected. This indicates that the 
optometrists in the study were able to ensure patient safety. 
 
Disagreement about diagnoses occurred primarily in subtle clinical findings such as 
mild NPDR, cornea scar and old toxoplasmosis, which were considered by the 
ophthalmologists a result of differences in grading. Such disagreements were typically for 
non-urgent referrals. Diagnoses which optometrists missed were uncommon conditions. For 
example, normal tension glaucoma (NTG) has very low prevalence (6.51%) in Malaysia 
(Selvarajah 1998) and because of this the possibility to encounter such clinical findings was 
rare and easily missed, except in sleep apnea syndrome (Sergi, Salerno et al. 2007). In this 
study, the optometrist’s record did not contain any notes on sleep history as compared to the 
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ophthalmologist’s notes. However, record reviews also showed that optometrists did detect 
abnormal optic discs. In another diagnoses, optometrists missed irido-corneal endothelial 
(ICE) syndrome (an extension or proliferation of corneal endothelium and Descement’s 
membrane over the trabecular meshwork and onto the iris (Morris and Dunbar 2004) often 
associated with secondary glaucoma (Laganowski, Kerr Muir et al. 1992). This condition is 
relatively rare in the Western population and even more so among the Asian population and 
therefore requires clinical experience to detect the abnormalities across the ocular structures 
(Teekhasaenee and Ritch 2000). In the study of Teekhasaenee & Ritch (2000), 
ophthalmologists missed ICE in 68% of patients due to the complexity of clinical variations 
in this condition. For these reasons it is not surprising that optometrists in the current study 
missed such a diagnosis. To improve diagnostic capability, updated knowledge in glaucoma 
and corneal abnormalities could assist optometrists to develop skills so that they can be more 
confidence in identifying important changes in the eyes. Also, optometrists lacked extensive 
clinical exposure compared to experienced ophthalmologists, which may be a factor in the 
difference in diagnosis of these conditions. Myint, Edgar et al. (2014) suggested that 
development of glaucoma training needs to be more practice-based, which is more effective 
than the didactic approach. This supports the importance of providing more clinical 
experience in glaucoma management for Malaysian optometrists as part of their t of their 
professional development.   
 
Despite some diagnostic inaccuracies, the patients examined by the optometrists were 
referred (κ=0.76) and triaged (κ=0.74) correctly with agreement to those of the 
ophthalmologists. Almost all of the patients (92.0%) requiring ophthalmological care would 
have been referred correctly by the optometrists (true positives), and only 8.0% of patients 
have been inappropriately classified as not requiring referral (false negatives). The 
concordance of referrals outcomes in the current study is higher than hat reported in a 
community setting at 75% (Sheen, Fone et al. 2009) and at emergency setting at 90.7% (Hau, 
Ehrlich et al. 2007). These findings are evidence that the current participating optometrists 
can effectively triage the urgency of referrals, despite having limited experience as compared 
to the more experienced optometrists in the previous two studies. For triaging and referring, 
the ability to differentiate urgency of referral can influence service efficacy, accessibility, 
waiting time and appointment scheduling for patients (Azuara-Blanco, Burr et al. 2007, 
Parkins and Edgar 2011). Similarly, an effective optometric eye-care service would be 
potentially to improve eye-care services in Malaysia. 
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The majority of the patients (81.1%) screened for diabetic retinopathy had normal fundi 
(no retinopathy) in this pilot study, with only 18.9% having any form of retinopathy. The 
figure is consistent with previous studies in Malaysia, in which most patients referred for 
screening were normal (Goh 2008, Keat and Keat 2009). In these two studies, any form of 
retinopathy was only diagnosed in 36.8% to 28.9% of referred patients. These studies indicate 
that a number of diabetic patients were referred unnecessarily to a hospital for eye 
examination and diagnosis of normal eye and non-urgent conditions. This pilot study 
provided support for the development diabetic retinopathy screening at a primary care level 
and suggests that it could be safely conducted independently by optometrists without many 
patients even needing to attend an ophthalmology clinic until retinopathy is found.  
 
Most eye conditions found in this pilot study at the Ampang Hospital Ophthalmology 
Clinic were non-sight threatening (66.7%) such as conjunctivitis, chalazion and dry eye. This 
suggests that if misdiagnosis from the optometric eye-care pathways occurred, the 
complications may not be serious. However, under the existing referral and clinical care 
pathways at the hospital, all these patients would have seen an ophthalmologist for 
examination. Hau, Ehrlich et al. (2007) also found that almost 50% of the diagnoses in 
patients presenting in an ophthalmic emergency setting were actually of non-sight threatening 
ocular conditions. As most patients who were referred to the hospital have ocular conditions 
that present a risk to vision or ocular health, the outcome of the pilot study and the findings of 
Hau, Ehrlich et al. (2007) would indicate that many patients could be examined and managed 
by optometrists as opposed to ophthalmologists.   
4.5 CONCLUSION 
The outcomes from the pilot study provide useful information for the design of the 
optometric eye-care pathways in the main clinical study. The ocular health examination by 
optometrists and optometric-eye care pathways appears to be feasible and safe for patients. In 
this pilot study optometrists have shown strong agreement with ophthalmologists when 
assessing patients who had a range of ocular conditions. The optometrists could ensure 
patient safety by identifying appropriate referral to the ophthalmologists, despite some 
disagreement in diagnoses. The ability to identify sight threatening eye conditions would 
ensure patients with serious eye problems are prioritized for ophthalmology treatment.   
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Chapter 5: Optometric pathway at primary care 
level for diabetic retinopathy 
screening 
This chapter presents the result of the redesigned pathway for diabetic retinopathy 
screening carried out at the Ampang Health Clinic following the pilot study (phase 1). The 
study at Ampang Health Clinic was a cross-sectional study consisting of a cohort of patients 
with diabetes mellitus who were screened and managed independently by the optometrists.  
5.1 INTRODUCTION 
Diabetic retinopathy is an ocular complication of diabetes mellitus, causing damage to 
the retinal blood vessels and retina triggered by prolonged hyperglycaemia (Steele, Steel et 
al. 2008). It is well established that early detection through screening is essential to prevent 
further disease and to provide the best prognosis upon treatment (Hutchinson, McIntosh et al. 
2000). Most countries including Malaysia carry out diabetic retinopathy screening using 
fundus camera by paramedics at primary care level (Al-Khaldi, Khan et al. 2002, Loncarek, 
Petricek et al. 2005, Goh 2008, Jenchitr, Sotthornwit et al. 2008, Keat and Keat 2009). 
 
The Malaysian CPG uses the term “diabetic retinopathy screening” interchangeably for 
all of the methods used to detect diabetic retinopathy; being direct ophthalmoscopy, fundus 
photography and slit-lamp biomicroscopy. The CPG recommends screening for diabetic 
retinopathy is required once the diabetes mellitus is diagnosed; which can be conducted at the 
health clinics (community  clinics) or hospital eye clinics throughout Malaysia (Ministry of 
Health Malaysia 2011a).  Screening for diabetic retinopathy at health clinics is conducted 
using fundus photography by medical assistants. For this purpose, there are 107 health clinics  
equipped with fundus cameras to date; however these represent only one third of the total 
clinics in the country due to increasing start-up cost (Ministry of Health Malaysia 2011a). At 
the hospital level, screening for diabetic retinopathy are mostly conducted by 
ophthalmologists through dilated slit-lamp biomicroscopy; or in certain hospitals this 
screening is performed by optometrists using fundus camera (Ministry of Health Malaysia 
2011a). 
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Establishment of fundus photography diabetic retinopathy screening services in 
Malaysia indicates effort has been made by the Ministry of Health to reduce ocular 
complications from diabetes mellitus (Ministry of Health Malaysia 2011a). In spite of the 
resources and services provision, approximately 65% of all Malaysian who have had diabetes 
mellitus for at least ten years suffer from some degree of diabetic retinopathy, according to 
2007 figures (Goh 2008). Potential problems may be due to limited coverage and uptake of 
screening services, accuracy of diagnosis and grading, ungradable fundus photographs and 
referral systems to the ophthalmology clinics (Keat and Keat 2009, Goh, Omar et al. 2010). 
Also, though considered as recommended under the Malaysian diabetic retinopathy guideline 
that such screening can be conducted at hospital level (Salowi and Goh 2012), this has been 
shown to cause unnecessary visits to the hospital. Studies in Malaysia have shown that a high 
proportion of patients (63% to 67%) did not have any retinopathy when examined by 
ophthalmologists at the hospital (Goh 2008, Keat and Keat 2009, Goh, Omar et al. 2010, 
Salowi and Goh 2011). In addition, the allocation for screening appointment at the hospital 
eye clinic takes into account mainly visual acuity and the chief complaint of the patients, 
which potentially causes late detection of retinopathy in patients with good visual acuity and 
who are asymptomatic. These problems question the effectiveness of the existing screening 
program using fundus photography and referral pathway which suggests other alternatives 
should be considered to alleviate the problem. 
 
Diabetic retinopathy screening led by optometrists at community level using slit-lamp 
biomicroscopy has been proven to improve the effectiveness of the diabetic retinopathy 
screening services. For example, studies in the UK have demonstrated optometrists provide 
good screening outcomes without the use of fundus photography (Prasad, Kamath et al. 2001 
, Hulme, Tin-U et al. 2002, Olson, Strachan et al. 2003, Warburton, Hale et al. 2004). This 
model of care can be also useful in the context of the Malaysian public eye care system and 
opens the opportunity to optometrists in Malaysia to be more involved in diabetic retinopathy 
screening. However, although Malaysian optometrists received training in ocular health 
examination including screening for eye diseases, their performance as screeners in diabetic 
retinopathy screening is unknown and that this needed to be established prior to the 
recommendation.  
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The investigative phase of the study is to assess the effectiveness of an optometric eye 
care pathway at a primary care level in diabetic retinopathy screening. It determines the 
diagnostic capability of a group of public sector optometrists in detecting the presence of 
diabetic retinopathy using slit-lamp biomicroscopy. The current study also assesses the 
association of patients’ presented visual acuity and chief complaint with the retinopathy 
status, in order to reflect the existing care pathway in diabetic retinopathy screening. The 
potential value of such program would improve accessibility to eye screening, screening 
services and allow early detection of diabetic retinopathy.  
5.2 METHODS 
5.2.1 OPTOMETRIC PATHWAY FOR DIABETIC RETINOPATHY SCREENING 
Figure 5-1 illustrates the optometric eye-care pathway assessed in the research for 
detection of diabetic retinopathy. In the study, patients with diabetes mellitus who presented 
at Ampang Health Clinic over three months from May 2013 to July 2013 were approached by 
the PhD candidate with the patient information consent form at the nursing counter. 
Eligibility criteria were patients who had no history of diabetic retinopathy screening 
(retinopathy status was unknown) and had either type 1 or 2 diabetes mellitus. Patients with 
previous refractive assessment are included because in the context of Malaysian eye-care 
services, this type of assessment is specific to measuring the refractive correction as it does 
not include an ocular health examination. A written informed consent was obtained which 
included that patients agreed to have their pupil dilated and present at the Ampang Hospital 
Ophthalmology Clinic if referred. The ethical clearance detailed in Chapter 4 was obtained 
prior to the study. Patients were then given an appointment date for the screening by the 
optometrists according to their suitability.  
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Figure 5-1 Protocol for optometric eye-care pathway for diabetic retinopathy screening at the 
Ampang Health Clinic 
 
In the study, optometrists conducted a full eye examination in a consultation room at 
the Ampang Health Clinic. Diabetic retinopathy screening consisted of biomicroscopic 
fundus examination using either a 90D or 56D lens through dilated pupils.  When patients 
came for the appointment, the optometrist began examination with visual acuity (VA) test 
(habitually) including pin hole, using Snellen LCD chart. This was followed with a full 
history taking focussing on diabetes mellitus. Information on type of diabetes mellitus, 
fasting blood sugar, Glycated Haemoglobin (HbA1c) and duration of diagnosis were obtained 
from the diabetes mellitus care record book held by the patients. Refraction (retinoscopy and 
subjective refraction) was carried out by the optometrists when indicated when 
habitual/presenting VA was found improved with pin hole. Pre-screening for pupil dilatation 
Diabetes  mellitus 
patient
Consent
Yes
Optometric 
examination
Referable 
retinopathy
Yes
Refer 
ophthalmologist
No
Follow-up for 
diabetes mellitus 
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No
PhD candidate 
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Exclusion : known 
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such as pupil reflexes, Van Herick and measurement of intra-ocular pressure was conducted 
prior to instillation of dilatation eye drops (Tropicamide Hydrochloride 1%). The details of 
the techniques used by the optometrists and ophthalmologists have been described in the 
Chapter 3.  
Optometrists graded diabetic retinopathy for each eye of the patient and determined if 
the patients required referral to the ophthalmologist at the end of their examination. A 
grading system established by the Malaysian CPG for diabetic retinopathy screening 
(Ministry of Health Malaysia 2011a) was used by the optometrists based on biomicroscopic 
appearance, summarised in Table 3-2, page 77. If the patients were found to have referable 
diabetic retinopathy they were given a referral letter with an appointment date for the 
ophthalmologist’s consultation. Patients who were found not to have referable retinopathy 
were returned to the existing diabetes mellitus care clinic where they were given a review 
appointment. Patient referral was also according to the CPG guideline as summarized in 
Table 5-1. Referable retinopathy was defined as conditions that are sight threatening due to 
the presence of neovascularisation, vitreous/pre-retinal haemorrhages and maculopathy. Non-
referable retinopathy included no retinopathy, mild retinopathy and moderate retinopathy 
without maculopathy.   
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Table 5-1 Criteria for referral and follow-up for patients’ management, simplified from the 
Malaysian Clinical Practice Guideline for Diabetic Retinopathy Screening 
Diagnosis Management 
Non-referable retinopathy Follow-up interval 
No DR 12-24 months 
No DR to Mild NPDR in Pregnancy 3 months 
Mild NPDR without maculopathy 9-12 months 
Moderate NPDR without maculopathy 6 months 
Referable retinopathy Referral urgency 
Mild/Moderate NPDR with maculopathy Non-urgent 
Moderate NPDR/Severe in Pregnancy Non-urgent 
Severe NPDR without maculopathy Non-urgent 
Any maculopathy Non-urgent 
Proliferative DR Urgent 
Advanced Diabetic Eye Disease (ADED) Urgent 
DR diabetic retinopathy, NPDR non-proliferative diabetic retinopathy 
 
 Patients referred from the optometrist were re-examined by either an ophthalmologist 
or trainee ophthalmologist on a subsequent appointment date at Ampang Hospital 
Ophthalmology Clinic. They determine the grading of retinopathy masked from any 
information of the optometrist’s grading. Ophthalmology findings were recorded into the 
patient electronic medical record (EMR), accessible to the PhD candidate according to the 
ethical approval. Ophthalmologist’s diagnoses were established as the reference standard in 
this study. 
5.2.2 REVIEW OF OPHTHALMOLOGY CLINICAL NOTES AND DATA ANALYSIS 
The PhD candidate collected data of the clinical findings on the patients re-examined 
by the ophthalmologists at three stages of the research; at the end of the study (at 3 months), 
at 6 months and at 12 months after optometric examination was completed at the Ampang 
Health Clinic. The comparison for retinopathy status was made on the earliest 
ophthalmologist examination following the optometric examination.  
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Data from both the optometrist screening and ophthalmologist re-examination reports 
were extracted from the patients’ clinical record by the PhD candidate. This consisted of 
demographics, presenting chief complaint, visual acuity and diagnoses. For descriptive 
analysis, VA was classified into 7 categories : > 6/6, <6/6 to 6/7.5, <6/7.5 to 6/18, <6/18 to 
6/48, <6/48 to 3/60, 2/60 and 1/60, adapted from the visual standards using 6m notation 
(International Council of Ophthalmology 2012). Chief complaint was categorized into 6 
categories: blurred or double vision, dry or gritty eyes, watery eyes, uncomfortable 
vision/asthenopia, red eye and other. 
 
Diagnosis of retinopathy status of matched eyes from both optometrists and 
ophthalmologists’ records (reference standard) were entered into a SPSS datasheet.  
Diagnosis of each right eye (RE) and left eye (LE) is considered as a single case and was 
pooled. Categorization for retinopathy status was made into “absence” or “presence” of 
retinopathy and “referable retinopathy” or “non-referable retinopathy” in each eye. 
Comparison of grading was presented in a 2x2 cross-tabulation table which displays 
optometrist’s grading (row) against the ophthalmologist’s grading (column). This table was 
used to calculate the diagnostic tests of the optometrists’ performance in classification of the 
retinopathy. These were sensitivity (the ability of the optometrist to correctly identify patients 
with any retinopathy), specificity (the ability of the optometrist to correctly identify patients 
with no retinopathy), positive predictive values (PPV) and negative predictive values (NPV) 
which were the probability of an eye being truly positive for retinopathy when the 
ophthalmologist has diagnosed as retinopathy or otherwise. A detailed description of the 
definition of the diagnostic tests used and formula (Kirkwood and Sterne 2003) has been 
described in Chapter 3. 
 
Partial verification (Whiting, Rutjes et al. 2003, Banoo, Bell et al. 2010) was adopted in 
the current study in order to determine sensitivity, specificity, PPV and NPV. This means the 
sample for false negative test was represented by a proportion of patient who were found 
normal and no retinopathy. In this current study, this was a mix of patient without retinopathy 
(normal) and patient without retinopathy but with other eye conditions. The PhD candidate 
sampled every 10th patient who was normal to be re-examined by the ophthalmologist within 
a week following the optometrist’s screening. In addition, patients who had no retinopathy 
but had been diagnosed with other diseases were also included in the test-negative for 
diabetic retinopathy. However, to correct for this sampling bias, the number of true positives 
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and false negatives from the study was simulated using a Monte Carlo method from a 
binomial distribution for 1,000,000 iteration which gives a modified diagnostic test 
characteristics with 2.5% and 97.5% percentiles as an estimate of the 95% confidence 
intervals (CI)  (Rubinstein, Kroese et al. 2007).  
 
To assess the current ophthalmology appointment allocation protocol which triage 
patients with diabetes mellitus according to VA (cut-off 6/7.5) and symptom, additional 
statistical analysis was carried out using Chi-square test to determine the association of VA 
cut-off and presence of any symptom with the retinopathy status made by the 
ophthalmologist. For this purpose, patients VA was collapsed into 2 groups to represent the 
current ophthalmology appointment allocation protocol for patient with diabetes mellitus with 
the cut-off for good VA: < 6/7.5 (better than) or > 6/7.5 (worse than) and patients’ chief 
complaint was categorized to symptom or asymptomatic. A significance level of p<0.05 was 
considered as statistically different. 
5.3 RESULTS 
5.3.1 DIABETIC RETINOPATHY SCREENING CONDUCTED BY OPTOMETRISTS 
5.3.1.1 PATIENT PARTICIPANTS  
The phase 2 component of the study recruited 90 people with diabetes mellitus who had 
no history of eye examination. One patient withdrew participation because of time 
commitments. Of the remaining 89 people, 45 (50.6%) were male and 44 (49.4%) were 
female. Patient characteristics recruited for diabetic retinopathy screening at Ampang Health 
Clinic are given in Table 5-2 below. Malay patients (44.9%) represented the largest group 
recruited in the study, followed closely by Chinese (40.4%), and only a small proportion were 
Indian (13.5%). Mean age at the time of screening was 59.4 years (SD 11.0). Most patients 
were NIDDM (n=79, 88.8%) and the remainder were IDDM. The mean duration since 
diagnosis of diabetes mellitus was 5.5 years (SD 4.7), recorded in 85 patients. Fasting blood 
sugar was only recorded for 72 patients, with mean of 9.5mmol/L, SD 3.3 (95%CI 8.79 to 
10.30). This finding was not available for the remaining patients as they did not bring their 
diabetes mellitus care record book with them.  Similarly, Glycated Haemoglobin (HbA1c) was 
only recorded in 4 patients with mean of 8.3% (SD 2.5%). Some patients had also other 
systemic diseases such as hypertension, hyperlipidaemia and ischemic heart disease; 
hypertension (64.0%) appeared to be the most common.  
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Table 5-2 Characteristics of patients screened for diabetic retinopathy at Ampang Health 
Clinic  
Characteristics Patients, n (%) 
  
Gender   
Male  45 (50.6) 
Female  44 (49.4) 
  
Ethnic group   
Malay  40 (44.9) 
Chinese  36 (40.4) 
Indian  12 (13.5) 
Others  1 (1.1) 
  
Type of DM   
NIDDM  79 (88.8) 
IDDM  10 (11.2) 
  
Other systemic disease   
Hypertension 57 (64.0) 
Hyperlipidaemia 26 (29.2) 
Ischemic heart disease 4 (4.5) 
Other (e.g. Asthma, Gout) 2 (2.2) 
  
 
5.3.1.1.1 PRESENTING VISUAL ACUITY (VA) 
The majority of the patients were in the visual acuity classification of >6/7.5 to 6/18 in 
RE (50.6%) and LE (42.7%) as shown in Table 5-3. The mean near visual acuity (N) was 
12.7 (SD 11.3, range 5 - 48) and 10.5 (SD 8.2, range 5 - 36) respectively. 
Table 5-3 Presenting visual acuity (VA) at distance  
 
Visual acuity class  RE (n, %) LE (n, %) 
> 6/6  2 (2.2) 1 (1.1) 
< 6/6 to 6/7.5 27 (30.3) 31 (34.8) 
< 6/7.5 to 6/18 45 (50.6) 38 (42.7) 
< 6/18 to 6/48 11 (12.4) 14 (15.7) 
< 6/48 to 3/60 3 (3.4) 3 (3.4) 
2/60 0 1 (1.1) 
1/60 1 (1.1) 1 (1.1) 
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5.3.1.1.2 PRESENTING CHIEF COMPLAINT  
Of 89 patients, 63 (70.8%) patients reported an eye related chief complaint. These were 
mostly blurred or double vision (60.3%), followed with problems of dry and gritty eyes 
(12.7%), watery eyes (9.5%), uncomfortable vision (6.3%) and red eye (3.2%), as shown in 
Figure 5-2. Other uncommon symptoms reported were lumps, loss of vision, flashes & 
floaters, glare and headache. The remaining 26 patients (29.2%) had not reported any 
symptoms. 
 
 
Figure 5-2 Patients presenting chief complaint at diabetic retinopathy screening 
 
5.3.1.2 SCREENING FINDINGS 
5.3.1.2.1 DIABETIC RETINOPATHY  
Of the 89 patients (178 eyes), optometrists were able to examine the fundus of 85 
patients (164 eyes), 84 eyes and 80 eyes in the RE and LE respectively. In 14 eyes, 
optometrists could not determine status of retinopathy because visualization was poor due to 
cataract (7 eyes) or dilatation was contraindicated because of very shallow anterior angle (7 
eyes). Retinopathy status was not determined in these eyes and they were excluded from 
analysis. This gives an ungradable rate of 7.9% for the optometrists’ screening. Of the 85 
patients, any form of retinopathy was detected in 20 patients (23.5%), represented by 25 eyes 
Blurred or double 
vision, 38, 60.3%
Dry or gritty eyes, 
8, 12.7%
Watery eyes, 6, 
9.5%
Uncomfortable 
vision/asthenopia, 
4, 6.3%
Red eye, 2, 3.2%
Other, 5, 7.9%
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(12 RE, 13 LE). No retinopathy was found in 65 patients (76.5%), these represented 139 eyes 
(72 RE, 67 LE). Of 65 patients with no retinopathy, 7 patients (10.8%) were selected to be re-
examined by the ophthalmologists to determine the true negative for diabetic retinopathy. 
 
Figure 5-3 summarises the results for diabetic retinopathy status according to eyes. In 
the 25 eyes, mild non-proliferative diabetic retinopathy (NPDR) was detected in 18 eyes and 
moderate NPDR in 7 eyes respectively. Moderate NPDR included 2 eyes (1.2%) with 
diabetic macular oedema, mild and moderate oedema each. Of these, 7 patients were 
considered as having referable retinopathy. 
 
Figure 5-3 Results of diabetic retinopathy screening by optometrists at Ampang Health Clinic 
 
5.3.1.2.2 INCIDENTAL FINDINGS 
During screening for diabetic retinopathy, optometrists also identified other eye 
conditions in 62 patients, mostly cataract, glaucoma suspect and other eye conditions. Table 
5-4 shows the group of patients with retinopathy or without retinopathy who were found to 
screened
178 eyes
Grading
164 eyes
any 
retinopathy
25 eyes
RE
12 eyes
mild NPDR
10 eyes
moderate 
NPDR
2 eyes
LE
13 eyes
mild NPDR
8 eyes
moderate 
NPDR
5 eyes
no retinopathy
139 eyes
RE
72 eyes
LE
67 eyes
excluded
14 eyes
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have other eye conditions.  Of 25 patients diagnosed with any retinopathy, 9 patients were 
identified with cataract and or as a glaucoma suspect while 11 had retinopathy alone. In 65 
patients without retinopathy, the optometrists also detected cataract, glaucoma suspect and 
other eye diseases such as age-related macular degeneration (ARMD), chalazion, 
chorioretinal scar, dry eye, macular dystrophy, cornea abrasion, pterygium, posterior capsular 
opacification (PCO), toxoplasmosis scar and uveitis. There were 12 patients who were found 
not to have any abnormalities including retinopathy.   
 
Table 5-4 Patients with retinopathy and without retinopathy who had have other eye diseases 
detected during screening 
 
Diabetic retinopathy status Other diagnosis Patients, n % 
any DR (n=20) 
Dense cataract 3 15.0 
Moderate cataract 1 5.0 
Mild cataract 1 5.0 
Glaucoma suspect 4 20.0 
No other diseases 11 55.0 
   
no DR (n=65) 
Mild cornea abrasion 1 1.5 
Chalazion 1 1.5 
Mild pterygium 4 6.2 
Moderate pterygium 1 1.5 
Dry eye 3 4.6 
Mild cataract 15 23.1 
Moderate cataract 9 13.8 
Dense cataract 1 1.5 
PCO 1 1.5 
Glaucoma suspect 12 18.5 
Macular dystrophy 1 1.5 
ARMD 1 1.5 
Chorioretinal scar 1 1.5 
Toxoplasmosis scar 1 1.5 
Uveitis 1 1.5 
No other diseases 12 18.5 
DR diabetic retinopathy, PCO posterior capsular opacification, ARMD age-related macular 
degeneration 
 
Overall, these 62 patients represented 110/178 eyes with cataracts (68.3%), 56 (RE) and 
54 (LE) respectively. Of 164 eyes that could be assessed for optic nerve head appearance, 
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glaucoma was suspected by optometrists in 40 eyes (24.4%), 22 (RE) and 18 (LE) 
respectively. The type of glaucoma was mostly normal-tension glaucoma (NTG) in 23 eyes, 
primary open angle glaucoma (POAG) in 6 eyes, ocular hyper-tension (OHT) in 5 eyes and 
chronic angle closure glaucoma (CACG) in 6 eyes. 
5.3.1.2.3 REFERRALS TO OPHTHALMOLOGIST 
Optometrists referred 46 patients (51.7%) of the 89 patients they screened to the 
ophthalmologists at Ampang Hospital Ophthalmology Clinic. Of these, 7 were referable 
retinopathy and the remaining 39 patients were referred for other diseases despite no 
retinopathy, as shown in Table 5-5. These patients were mostly cataract (14 patients) and 
glaucoma suspect (18 patients).  
 
Table 5-5 Patients referred by the optometrists for diabetic retinopathy and other eye 
conditions to ophthalmologist at Ampang Hospital Ophthalmology Clinic 
 
Diagnosis for referral n % 
Referable DR (n=7) Mild NPDR with maculopathy 2 28.6 
Moderate NPDR with maculopathy 5 71.4 
Other eye diseases (n=39) ARMD 1 2.6 
Chalazion 1 2.6 
Chorioretinal scar 1 2.6 
Dense cataract 4 10.3 
Glaucoma suspect 18 46.2 
Macular dystrophy 1 2.6 
Moderate cataract 10 25.6 
Moderate pterygium 1 2.6 
Toxoplasmosis scar 1 2.6 
Uveitis 1 2.6 
NPDR non-proliferative diabetic retinopathy, ARMD age-related macular degeneration 
 
5.3.2 OUTCOMES OF OPTOMETRISTS’ SCREENING FOR DIABETIC RETINOPATHY 
Record review showed that of 46 patients referred, 31 patients attended the 
ophthalmology appointment at the Ampang Hospital Ophthalmology Clinic. This consisted 
of referable retinopathy (5 patients), and referral for other eye conditions (26 patients).  
Reasons for appointment non-attendance for 15 patients were unknown. In the group of 7 
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patients without retinopathy who were selected for re-examination, 5 patients attended. The 
overall attrition rate for the study was 32.1%.  
5.3.2.1 DIAGNOSTIC CHARACTERISTICS FOR DIAGNOSING DIABETIC RETINOPATHY   
Diagnostic test included all 36 patients (72 eyes) examined by the ophthalmologist, 
consisting of a mix of no retinopathy patients sampled for re-examination (5 patients) and 
patients without retinopathy but referred for other diseases (31 patients). On examination, the 
ophthalmologists and optometrists were unable to grade retinopathy in 12 eyes and 10 eyes 
respectively due to obscuration of view by cataract and undilated pupil. These 22 eyes were 
excluded from analysis of retinopathy classification. As a result, matched retinopathy status 
of 50 eyes was compared between optometrist and ophthalmologist. The presence or absence 
of retinopathy for each eye were presented in a 2x2 cross-tabulation table distributed as true 
positive (TP), false positive (FP), false negative (FN) and true negative (TN) to calculate the 
sensitivity, specificity, PPV and NPV as shown in Table 5-6. Ophthalmologists classified 
retinopathy in 8 eyes giving the prevalence of any retinopathy in the current study as 16% 
(95%CI 7.2% to 29.1%). These consisted of mild NPDR (5 eyes) and moderate NPDR (3 
eyes). Ophthalmologists classified the remaining 42 eyes as no retinopathy (84.0%). In the 10 
eyes where optometrists thought diabetic retinopathy was present, the ophthalmologists 
considered 4 eyes as no retinopathy. Ophthalmologist agreed in 38 of 40 eyes considered as 
no retinopathy by the optometrist. On the other hand, optometrists missed 2 of 8 eyes (FN) 
and 4 of 42 eyes (TN) where an ophthalmologist decided retinopathy was present or absent, 
respectively.  
 
Table 5-6 Cross-tabulation comparison of optometrists’ (OPT) diagnosis of diabetic 
retinopathy presence as compared with that diagnosed by the ophthalmologists (OPH) 
 
 Diabetic Retinopathy (OPH) Total 
Presence Absence 
Diabetic Retinopathy (OPT) 
Presence 6, 75.0% (TP) 4, 9.5% (FP) 10 
Absence 2, 25.0% (FN) 38, 90.5% (TN) 40 
Total 8 42 50 
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The optometrists’ sensitivity for detecting any diabetic retinopathy was at 75.0% and 
their specificity was 90.5%. The positive predictive value (PPV) and the negative predictive 
value (NPV) for diagnosis of diabetic retinopathy were 60.0% and 95.0%, respectively. These 
diagnostic characteristics were extrapolated to the exact figures from the optometrist’s 
screening and analysed using Monte Carlo modelling for the 164 eyes that the optometrists 
could assess the fundus to determine a retinopathy status. The assumption is made that 
ophthalmology diagnosis patterns would have been similar in those that didn’t attend the 
clinic compared with those that did attend for the re-examination. Sensitivity and specificity 
rates were modified to estimate the rates if all of the test negative (139 eyes) and test 
positives (25 eyes) were also re-examined by the ophthalmologist.  Analysis was carried out 
for 1,000,000 simulations to derive confidence limits of 2.5% and 95%.  
 
Each simulation sampled 164 eyes, and assigned a probability for each eye that it would 
have diabetic retinopathy detected (i.e. positive for DR) by the optometrist of 25/164 (0.152) 
and a probability of 139/164 (0.848) that the optometrist would record as negative for DR. 
For each eye diagnosed as DR by the optometrist there was a 10/25 (0.4) chance of 
presenting to the ophthalmologist, and for each eye diagnosed as negative for DR by the 
optometrist there was a 40/139 (0.2878) probability of presenting to the optometrist. For an 
eye diagnosed as DR by the optometrist presenting to the ophthalmologist there was a 6/10 
(0.6) chance of being a true positive (TP), and a 4/10 chance of being a false positive FP. For 
an eye diagnosed as not DR by the optometrist, presenting to the ophthalmologist there was a 
38/40 (0.95) chance of being a true negative (TN), and a 2/40 chance of being a false 
negative FN.  So at the end of a given simulation the model yielded TP, FP, TN and FN for a 
given sample, and the sample presenting to ophthalmologist was around 50, but could have 
been slightly bigger or smaller, because of the random way the sample was selected.  These 
values of TP, FP, TN and FN were then modified (M) to reflect what they would have been in 
the original sample of 164, compensating for failure to attend the ophthalmologist.  
 
MTP= TP x (number of positives diagnosed)/ number of positives attending.  
MFP= FP x (number of positives diagnosed)/ number of positives attending.  
MTN= TN x (number of negatives diagnosed)/ number of negatives attending.  
MFN= FN x (number of negatives diagnosed)/ number of negatives attending.  
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These formulas were used to estimate the following parameters in the original sample:  
PPV= MTP/(MTP+MFP)  
NPV= MTN/(MTN+MFN) 
Sensitivity=MTP/(MTP+MFN) 
Specificity=MTN/(MTN+MFP). 
 
Results of the Monte Carlo modelling are shown in Table 5-7.  The modified sensitivity 
was 68.3% (95%CI 36.1% to 100.0%), whilst specificity was 93.0% (95%CI 86.8% to 
98.3%), and the PPV (60.0%, 95%CI 24.9% to 90.0%) and NPV (95.0%, 95% CI 87.1% to 
100.0%). These values are similar to those from the patient sample.     
Table 5-7 Diagnostic test characteristics of the screening results from diabetic retinopathy 
screening conducted by optometrists with 95% CI calculated using the Monte Carlo method  
 
  Confidence interval (CI) 
Characteristics Value (%) Lower (2.5%) Upper (97.5%) 
Sensitivity 68.3 36.1 100.0 
Specificity 93.0 86.8 98.3 
PPV 60.0 24.9 90.0 
NPV 95.0 87.1 100.0 
 
Table 5-8 shows the cross-tabulation for comparison of optometrists’ grading of 
diabetic retinopathy with that of grading by the ophthalmologists. Of 42 eyes classified as no 
retinopathy by the ophthalmologists, the optometrists classified no retinopathy in 38 eyes and 
mild NPDR in 4 eyes. Ophthalmologists classified 5 eyes with mild NPDR whereas 
optometrists only identified this in 1 eye. In the remaining 4 eyes they classified eyes as no 
retinopathy (2 eyes) and moderate NPDR (2 eyes). For moderate NPDR, ophthalmologists 
classified 3 eyes and the optometrists classified this correctly in 2 eyes and classified the 
remaining eye as mild NPDR.  Of 40 eyes classified as no retinopathy, there were 2 eyes 
which ophthalmologists classified as mild NPDR. For 6 eyes with mild NPDR, 
ophthalmologists classified no retinopathy in 4 eyes and 1 eye as moderate NPDR. Similarly, 
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there were 2 of 4 eyes that optometrist considered as moderate NPDR which were actually 
considered as mild NPDR by the ophthalmologists. 
Table 5-8 Comparison of optometrists’ grading of diabetic retinopathy with that graded by 
the ophthalmologists for 50 eyes 
 
 
Diabetic retinopathy grading (OPH) 
Total 
No DR Mild NPDR 
Moderate 
NPDR 
Diabetic 
retinopathy 
grading (OPT) 
No DR 38 2 0 40 
Mild NPDR 4 1 1 6 
Moderate 
NPDR 
0 2 2 4 
Total 42 5 3 50 
 
Comparison was also made for presence of macular oedema. Of the 50 eyes, 
optometrists missed mild oedema in 9 eyes and moderate oedema in 1 eye when compared to 
the ophthalmologist. In the remaining 40 eyes, optometrists and ophthalmologists agreed with 
the normal macula classification. 
5.3.2.2 ASSOCIATION OF PATIENT’S VISUAL ACUITY AND CHIEF COMPLAINT WITH THE 
DIAGNOSIS OF DIABETIC RETINOPATHY MADE BY OPHTHALMOLOGIST 
The majority of patients (32 eyes) who reported any symptom were found not to have 
retinopathy by the ophthalmologist. In contrast, 3 of 8 eyes (37.5%) found to have 
retinopathy did not have any reported symptom (Table 5-9). Presenting chief complaint for 
respective eye was not significantly associated with retinopathy status, 2(1, n=50) = 0.413, p 
>0.05.  
Table 5-9 Presenting chief complaint in eyes confirmed with retinopathy 
  
 Retinopathy No retinopathy Total 
Symptom 5 32 37 
Asymptomatic 3 10 13 
 8 42 50 
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Table 5-10 shows that 34 eyes with poor visual acuity (VA>6/7.5) did not have any 
retinopathy when examined by the ophthalmologist. There were 2 eyes (25.0%) with good 
visual acuity (VA< 6/7.5) but retinopathy was confirmed by the ophthalmologists. A Chi-
square test of independence was performed to examine the relationship between visual acuity 
cut-off and retinopathy status. The relation between these variables was not significant, 2(1, 
n=50) =0.700, p >0.05.   
Table 5-10 Presenting visual acuity with cut-off 6/7.5 in eyes confirmed with retinopathy 
 
 VA cut-off Retinopathy No retinopathy Total 
< 6/7.5 2 8 10 
> 6/7.5 6 34 40 
 8 42 50 
 
5.3.2.3 OPHTHALMOLOGIST’S AGREEMENT FOR INCIDENTAL FINDINGS 
Optometrists’ diagnoses for other eye conditions in 26 patients were compared to the 
ophthalmologist’s as shown in Table 5-11. Ophthalmologists agreed with optometrists’ 
diagnosis for ARMD, chorioretinal scar, macular dystrophy and pterygium. Ophthalmologists 
diagnosed more patients (14 patients) with cataract than the optometrists (10 patients) while 
the optometrists made more diagnoses of glaucoma suspect (10 patients) than the 
ophthalmologists (5 patients). For cataract, ophthalmologists agreed with the optometrists in 
9 patients. In the remaining 5 patients who ophthalmologist diagnosed as cataract, the 
optometrists considered them as glaucoma suspect (4 patients) and uveitis (1 patient).  
Nevertheless ophthalmologists agreed with the optometrists in the diagnosis of glaucoma 
suspect in 4 patients although the classification for the type of glaucoma differed between 
practitioners for POAG and NTG. In the remaining patients (Patient 94, Patient 164 and 
Patient 74), differences of diagnosis were also noted between the two practitioners. The 
ophthalmologist diagnosed glaucoma suspect, posterior capsular opacification (PCO) and 
refractive error where optometrists diagnosed these patients as cataract and glaucoma suspect, 
respectively. 
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Table 5-11 Comparison of primary diagnosis made by ophthalmologist and optometrist for 
patients without retinopathy   
 
  
Patient 
Eye conditions 
Ophthalmologist Optometrist 
155 ARMD ARMD 
139 cataract cataract 
58 cataract cataract 
106 cataract cataract 
61 cataract glaucoma suspect 
65 cataract glaucoma suspect 
100 cataract glaucoma suspect 
63 cataract glaucoma suspect 
144 cataract cataract 
71 cataract cataract 
136 cataract cataract 
152 cataract cataract 
57 cataract cataract 
86 cataract cataract 
98 cataract uveitis 
157 chorioretinal scar chorioretinal scar 
107 glaucoma suspect glaucoma suspect 
150 glaucoma suspect glaucoma suspect 
68 glaucoma suspect glaucoma suspect 
97 glaucoma suspect glaucoma suspect 
94 glaucoma suspect cataract 
162 macular dystrophy macular dystrophy 
101 retinal scar toxoplasmosis scar 
164 PCO glaucoma suspect 
149 pterygium pterygium 
74 refractive error glaucoma suspect 
PCO posterior capsular opacification, ARMD age-related macular degeneration 
 
5.4 DISCUSSION 
The current study is the first to evaluate the diagnostic accuracy of optometrists in 
Malaysia in detecting diabetic retinopathy. Results showed that diabetic retinopathy 
screening conducted by a group of optometrists in this study had good outcomes of sensitivity 
and specificity at 75% and 90.5% respectively, despite optometrists being unfamiliar with 
fundus biomicroscopy. This outcome however, was slightly below the screening standard 
established by the Diabetes UK (British Diabetic Association 1997) of at least 80% 
sensitivity and 95% specificity, although the UK criteria were set based on fundus 
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photography screening which has advanced technology such as field of view selection, 
magnification and red-free option. In the current study, optometrists made a small number of 
classification errors between mild retinopathy and moderate retinopathy with macular 
oedema in 2 of 3 eyes (false positive) and 1 of 3 eyes (false negative). Also, due to the study 
design where optometrists were aware their diagnostic decisions were under evaluation may 
have led to an increased tendency to classify any subtle changes. Differences occurred when 
optometrists were not to be able to identify microaneurysms accurately in mild NPDR, and 
differentiating between drusen and exudates in moderate NPDR.  
 
The findings from the current study are similar to studies of Prasad, Kamath et al. 
(2001), Hulme, Tin-U et al. (2002), Olson, Strachan et al. (2003), Sundling, Gulbrandsen et 
al. (2013) and Tu, Palimar et al. (2004), which also used slit-lamp biomicroscopy. The 
sensitivity in these studies ranged from 66% to 75% despite the fact that the optometrists had 
significant clinical experience, received special training and were accredited in the 
identification and grading of diabetic retinopathy. In contrast in the current study the 
optometrists had limited experience using fundus biomicroscopy and received short training 
in diabetic retinopathy. A lower sensitivity (67%) was recorded in the study of 2013) because 
they did not include any prior training in order to demonstrate the actual representation of 
optometrists in general practice. Hutchinson, McIntosh et al. (2000) suggested that training 
and clinical exposure in examination and diagnosis of diabetic retinopathy would be very 
important for screeners, but errors would still occur among experienced and trained 
optometrist. For example, the study of Olson, Strachan et al. (2003) indicated that the 
optometrists misclassified 7/13 cases of macular oedema. The difficulty in detecting macular 
oedema is not limited to slit-lamp biomicroscopy but is also encountered in fundus 
photography. For example, a considerably high false positive  rate (61.9%) was also reported 
although both screeners had been accredited in diabetic retinopathy screening training 
program at primary clinics (Lim, Lee et al. 2008).  This suggests that there is persistent 
difficulty in identifying retinal thickening and that quantitative tests such as optical coherence 
tomography, retinal thickness analyser, and the scanning laser ophthalmoscope are 
recommended to confirm macular oedema (Goatman 2006).  
 
Although fundus photography is preferred for its high sensitivity as opposed to the 
conventional full eye examination (Hutchinson, McIntosh et al. 2000), there is greater 
concern of a high number of ungradable photos especially when cataract or corneal opacity is 
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present. In the current study, however, the percentage of eyes that cannot be assessed by the 
optometrists due to cataracts was only 7.9%. This low rate of ungradable fundus compares 
favourably to the rate of the ophthalmologist's examination, either using slit-lamp 
biomicroscopy, seven-field stereophotography or two-field mydriatic digital photography 
(Hutchinson, McIntosh et al. 2000).  
 
Generally, the principle for design of screening for a disease with low prevalence 
requires high specificity rather than sensitivity in order to minimize false positives so that 
more efficient use of resources  can be made (Banoo, Bell et al. 2010). High specificity 
(90.5%) was found in this current study with a low false positive rate (4/42 eyes, 9.5%) 
which implies that the majority of patients can be screened as normal accurately by 
optometrists at community level. This is  essential evidence to inform improvement strategies 
for the existing screening program in Malaysia which found that 61.1% of patients referred to 
the hospital were normal (Keat and Keat 2009). Keat and Keat (2009) indicate that the cause 
for the high false positives were due to inaccuracy of diagnosis made by the community GPs. 
Improper fundus photography screening technique has been shown to cause high false 
positive referrals of 70% to 90% (Lim, Lee et al. 2008, Martinez, Hernandez-Bogantes et al. 
2011). The current study suggests optometrists-led screening program has great potential to 
reduce unnecessary referrals for diabetic retinopathy screening. 
 
This current study provides support that excessive workload is being placed on 
healthcare services in ophthalmology clinics as a result of inaccurate referral practices 
(Salowi and Goh 2012). 2008) reported 63% of 15,564 patients with diabetes mellitus who 
underwent retinopathy screening in 2007 at the hospitals throughout Malaysia  had no 
retinopathy. This means approximately 9805 patients without retinopathy were unnecessarily 
referred that year. Using the false positive (9.5%) outcome from the current study, the 
optometrist-led screening could reduce approximately 50% of the number of patients 
attending the hospital eye services. This clearly indicates that the optometric eye-care 
pathway for diabetic retinopathy screening as trialled in this current study would potentially 
improving the existing screening system and referral mechanism so that only patients needing 
ophthalmology consultation and treatment are referred.  
 
At the other loop of the eye-care service, the existing booking system at the Ampang 
Hospital Ophthalmology Clinic for allocating appointment is based on patients’ habitual VA 
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and symptoms. This means patients with good VA and who are asymptomatic would be 
given later appointment for diabetic retinopathy screening which could take up to 6 months to 
1 year. This protocol is likely to increase the chance of missing sight threatening diabetic 
retinopathy as the early stage of non-proliferative retinopathy has retinal changes occurring at 
temporal side of the retina that will not affect central vision (Ang, Chee et al. 2005). The 
current study found that there were eyes with confirmed retinopathy that presented with good 
VA (<6/7.5) and that no symptoms were reported in these eyes. The existing protocol for 
allocating appointments for diabetic retinopathy screening therefore could possibly overlook 
patients that are already predisposed for retinopathy. A better approach to improve the 
booking system would be placing optometric triaging at the hospital level to screen and triage 
the referrals. Also, another approach which has been shown to be useful is prioritizing 
patients with established risk factors such as poor glycaemic control, longer duration and 
other comorbidity, regardless of the visual acuity and symptoms (Ong, Riley et al. 2003). 
 
One of the advantages from the screening conducted by the optometrists in the current 
study was that incidental findings for other eye conditions were detected accurately. 
Conditions such as ARMD, glaucoma suspect, cataract, chorioretinal scar and macular 
dystrophy are sight threatening eye conditions which could possibly be missed through 
fundus photography screening when conducted without other ophthalmic investigation. Also, 
fundus photography screening programs are typically conducted by technicians who have not 
been trained in intraocular measurement (IOP) and assessment of the crystalline lens and 
other ocular structures (Hutchinson, McIntosh et al. 2000). In contrast in the optometric 
pathway in the current study, optometrists performed Goldmann tonometry and evaluated the 
optic-nerve head in order to initiate suspect glaucoma while screening for diabetic 
retinopathy. In addition, the detection and timely referral for diabetic patients with cataract is 
crucial so that surgery can be initiated earlier as cataract surgery is one of the risk factors for 
progression of retinopathy (Ang, Chee et al. 2005). Cataract surgery in patients with 
retinopathy needs to be prioritized as advanced retinopathy and poor visual acuity before 
surgery are associated with surgery complication and poor visual outcomes 1 year after 
surgery (Lee, Goh et al. 2014, Lundström, Goh et al. 2015).   
 
An impartial comparison of prevalence between the current study and previous studies 
is difficult because of different sampling methods. The prevalence of any diabetic retinopathy 
in the current study was lower (16%) as compared to the prevalence of any diabetic 
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retinopathy in other studies (Loncarek, Petricek et al. 2005, Goh 2008, Jenchitr, Sotthornwit 
et al. 2008) where this ranges from 30.1% to 48.0%. A high prevalence of retinopathy 
occurred in the study of Loncarek, Petricek et al. (2005) because patients had longer duration 
of diabetes mellitus (ranging 4-16 years), poorly controlled blood sugar (48% on insulin) and 
included 14% who had never undergone an eye examination (Loncarek, Petricek et al. 2005). 
This delay in obtaining a fundus examination may be significant, because the duration of 
diabetes and blood glucose levels have been established in many studies as significant risks 
for developing retinopathy and also macular oedema (Wong, Cheung et al. 2008, Lee and 
Sum 2011). In comparison the average duration of diabetes among the participants in the 
current study was relatively shorter (5.5 years), supported by one study showing that newly 
diagnosed diabetes mellitus patients had lower prevalence of retinopathy (Wong, Loon et al. 
2006). Additionally, the patients recruited in this optometric pathway at Ampang Health 
Clinic had an earlier eye examination because the screening was conducted at primary care 
level. 
 
The strength of this study is the design of its optometric consultation setting which best 
represents the proposed clinical examination in the community clinic. While core business for 
optometrists is in refractive care in the Malaysian public sector (Ministry of Health Malaysia 
2009d), it may be beneficial to consider role expansion to include diabetic retinopathy 
screening. Although the current study is not experimental in design, it included masking of 
optometrists’ findings to the ophthalmologists’ at the hospital. The study however was 
potentially limited by selection, sampling and verification bias. Since only patients with no 
history of previous screening were recruited, optometrists may have been more inclined to 
diagnose no retinopathy in these patients. Also, not all patients with no retinopathy were 
selected for re-examination and this selection was not random. Recalling for screen-negative 
examination was challenging in this type of study design, in common with other studies 
which also reported higher drop-out of 40% to 50% (Hulme, Tin-U et al. 2002, Warburton, 
Hale et al. 2004). Thus, Monte Carlo modelling taking this partial verification into account 
also showed consistent results for diagnostic tests characteristics. Bias may also occur in the 
false negative test because the group was a mix of normal eyes (no retinopathy) and no 
retinopathy but with other eye disease, but this was considered acceptable as the classification 
was made independently by the ophthalmologists for the retinopathy status. The current study 
was not able to recruit more patients in a short period of time because of limited resources 
and this would also require longer commitment of the participating practitioners. 
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5.5 CONCLUSION 
This current study recommends that an effective diabetic retinopathy screening can be 
conducted by optometrists at primary level by using a simple, standard and affordable 
instrument such as the slit-lamp biomicroscope. The study shows that optometrist have great 
potential in performing diabetic retinopathy screening at primary care level with a good 
diagnostic outcome including having the advantage of detecting other sight threatening 
diseases by using fundus biomicroscopy. Community based optometric screening also has the 
potential to avoid unnecessarily referrals for diabetic retinopathy screening at the hospital. 
However, this finding indicates that further training is needed to familiarize optometrists with 
identifying microaneurysms and macular oedema so that classification of mild NPDR and 
moderate NPDR can be distinguished with higher accuracy. Further research will be needed 
to evaluate the effectiveness of optometrist-led diabetic retinopathy screening in comparison 
to existing fundus photography screening in Malaysia. As the effectiveness of fundus 
photography is unknown in the existing screening pathway in Malaysia, the outcomes of this 
study indicate that optometry led screening is a viable alternative to fundus photography.  
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Chapter 6: Optometric pathway for triaging 
referrals at tertiary level  
This chapter presents the results of the redesigned pathway for triaging referrals 
received at the Ampang Hospital Ophthalmology Clinic. The phase 2 study was a cross-
sectional prospective study conducted from 8th April 2013 to 20th July 2013 at the Ampang 
Hospital Ophthalmology Clinic. Patients presenting to Ampang Hospital Ophthalmology 
Clinic with any signs and visual symptoms referred by GPs or from the surrounding hospital 
catchment area were recruited consecutively during this period. Patients were assessed, 
managed and triaged independently by the participating optometrists who initially examined 
the patients. 
6.1 INTRODUCTION 
In Malaysia, general eye examinations such as primary eye-care and ocular health 
screening are mainly undertaken by ophthalmologists in a hospital setting causing the 
ophthalmology burden at the public hospitals to considerably increase over the past 9 years. 
The number of out-patients visiting hospital ophthalmology clinics each year has doubled 
from 365,685 in 2002 to 735,085 in 2010 (Salowi and Goh 2012). For new cases, there was 
an approximately 70% increase from 93,797 (2002) to 153,715 (2010) within this period, 
with most referrals being for screenings of eye diseases such as glaucoma and diabetic 
retinopathy (Salowi and Goh 2012). For example, the number of diabetic retinopathy 
screenings (using slit-lamp biomicroscopy) conducted at the public hospitals increased from 
4323 patients to 18,545 patients in the same period (Goh, Omar et al. 2010, Salowi and Goh 
2012). If this situation persists it is likely the public eye care system will be unable to cope 
with the rapid growth in demand and this may result in a reduction of both efficiency and 
patient safety. In addition to screening, many presenting eye problems to the ophthalmology 
have been  for non-sight threatening such as mild cataracts and mild retinopathy (Reddy, 
Tajunisah et al. 2008, Salowi and Goh 2012).  
 
Similar problems have also occurred in more developed countries, both in eye 
emergency centres and in hospital eye clinics. Studies in the UK have shown that most 
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patients visit the eye emergency unnecessarily with approximately 45-70% of all visits being 
for non-urgent eye problems (Fenton, Jackson et al. 2001, Hau, Ehrlich et al. 2007, Hau, 
Ioannidis et al. 2008).  At hospital eye clinics, 20% of cases presenting to ophthalmologists 
were non-urgent cases such as blepharitis and refractive error (Claqué, Foss et al. 1997). 
These studies consequently called for strengthening of primary eye-care, screening programs 
and referrals triaging in order to reduce unnecessary examinations at hospital ophthalmology 
clinics. 
 
Typically, triaging is a process for sorting patients into groups in order of priority such 
as urgent and non-urgent based on their health condition and need for immediate medical 
treatment (Harding, Taylor et al. 2011). Effective triaging pathways at the tertiary care level 
itself appear to be useful when conducted by trained personnel. Optometrists have potential in 
this role of assessing various eye conditions and triaging the urgencies for referrals to 
ophthalmologists (Hau, Ehrlich et al. 2007). In a previous study, optometrists have shown 
89.3% agreement with the ophthalmologists on primary diagnosis. In the same study 
approximately 50% of the cases presenting to the hospital were considered suitable to be seen 
by optometrists because the problems were mostly non-sight threatening (Hau, Ehrlich et al. 
2007). Therefore, optometric triage may be useful to alleviate the workload of 
ophthalmologists. In Malaysia, the current protocol involved in triaging referrals is 
predominantly based on visual acuity and symptoms, where patients who present with good 
visual acuity and no symptoms are typically placed on a longer waiting list.  
 
To date there has been no study in Malaysia providing evidence of clinical assurance 
for ocular assessment and triaging services undertaken by optometrists at hospital level. The 
main aim of this current study was to evaluate the revised protocol for patients referred to the 
Ampang Hospital Ophthalmology Clinic and to assess optometrists’ ability to correctly 
identify different ocular conditions presenting at the clinic, including diabetic retinopathy. It 
also assessed how well these optometrists triaged the referral urgency according to the 
severity of the eye diseases. In addition, the current study also assessed the association of 
patients’ presenting visual acuity and chief complaint with sight threatening diseases. The 
outcomes from the study would be useful to inform the effectiveness of optometric 
examination in detecting eye conditions and triaging for patients referred to ophthalmology 
clinics. This is also valuable in assessing what areas of further training would be required for 
optometrists in Malaysia. 
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6.2 METHODS 
6.2.1 OPTOMETRIC PATHWAY FOR TRIAGING REFERRALS 
This study tested a newly developed pathway for handling patients who presented at 
Ampang Hospital Ophthalmology Clinic following a referral from external health facilities. 
There was already an existing pathway for presenting patients as shown as white boxes in the 
flow chart in Figure 6.1 (overleaf). In the existing pathway, patients who were referred to the 
hospital eye clinic normally had their visual acuity tested by paramedics (ophthalmic 
assistants). Subsequently, ophthalmic GPs triaged the urgency of the referral based on the 
visual acuity level and signs and/or symptoms of the patients recorded in the referral letter. 
Patients may be seen by an ophthalmologist on the same day or given an earlier appointment 
if their visual acuity with pinhole was worse than 6/12 and/or they presented with serious 
symptom; otherwise an appointment at the most available date was given. Dependent on 
staffing and other ophthalmology resource factors, this appointment is typically within 3 
months or less for patients with VA worse than 6/12, and appointment would be on a longer 
time frame if VA is better than 6/12.  
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Figure 6-1 Flow chart of work process involved in the existing pathway and proposed 
optometric pathway in the triaging referrals at the Ophthalmology Clinic, Ampang Hospital. 
The existing management pathway is shown in white. The newly developed Optometric 
pathway for this study is shown in blue. 
 
For the current study, a triaging clinic was established at Ampang Hospital 
Ophthalmology Clinic for patients with referrals who presented to book an appointment for 
ophthalmology consultation during the study period.  The optometrist’s role in this revised 
clinical pathway (shown in the blue boxes in Figure 6.1) was to assessed the referrals through 
conducting standard eye examination on the patients, which is fully described in Section 6.2.2 
below.  
 
First, the PhD candidate assessed patients’ referral letter at the registration counter to 
check if they were eligible to participate. These included all reason for referrals such as for 
general ophthalmology and diabetic retinopathy screening purpose. Information written in the 
Referred patients
Optometric 
pathway
Eye examination
Management
Triaging
Very urgent Urgent Non-urgent
Existing pathway
Triaging
Visual acuity
VA>6/12 V<6/12
Symptom
Symptom No symptom
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referral letter was masked from the optometrists during the study. Children younger than 12 
years old, and cases of ocular trauma or binocular vision such as strabismus were excluded. 
The age limit of 12 years was set because patients younger than this age are considered as 
paediatric patients that are treated as urgent referral under the existing ophthalmology 
protocol. If patients met the inclusion criteria, they were approached by the PhD candidate 
with the patient information consent form. A written consent form was obtained. Ethical 
clearance as detailed in Chapter 3 was obtained prior to the study. Optometrists examined and 
made a diagnosis for the referred patients on the same day following their recruitment at a 
consultation room at the Ampang Hospital Ophthalmology Clinic and their referral was 
triaged in two stages. First, whether patients required further referral to an ophthalmologist or 
not. Second if they required ophthalmology referral, then the referrals were classified as: very 
urgent; urgent; or non-urgent based on severity of the diagnosed eye conditions. 
6.2.2 OPTOMETRIST’S EXAMINATION  
The optometrists carried out a standard eye examination including visual acuity testing 
using Snellen projector chart, history taking, pupil reflexes, Goldmann tonometry and slit-
lamp biomicroscopy using 90D and 56D lens.  Other clinical procedures such as refraction, 
pupil dilatation and visual field were carried out when indicated. The details of the techniques 
used by the optometrists and ophthalmologists have been described in the Chapter 3. 
Definitive glaucoma diagnosis was made only if patient had visual field tested. When visual 
field test was not conducted, the diagnosis for glaucoma by the optometrists was recorded as 
“glaucoma suspect”. Patients with diabetes mellitus were also examined for diabetic 
retinopathy regardless the reason of their referral to the ophthalmology.  
 
On concluding the examination, optometrists provided primary and secondary 
diagnosis (if there was one) for each eye of the patient and decided appropriate management 
for the patient according to the clinical optometric guidelines prepared for the research 
(Appendix B), summarised in Table 6-1 (page 157). Management includes decision to refer 
patients to the ophthalmologist. Referral decision took into consideration of the whole visual 
system of the patient which usually relates to the primary diagnosis. Referral timing is based 
on the severity and grading of the particular diagnosed eye conditions. In the current study, 
primary diagnosis is the principal or main diagnosis for the patient based on the chief 
complaint that caused patient to present, and secondary diagnoses are all other eye conditions 
detected by the practitioners. A patient has one primary and may have secondary diagnoses. 
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For patients with diabetes mellitus, in addition to the primary diagnosis their status and 
grading of diabetic retinopathy was also determined by optometrists and ophthalmologists. 
Table 6-1 Simplified diagnosis and referral guideline (timing and urgency) for common eye 
conditions detected by optometrist 
Diagnosis Referral  
Timing Urgency 
Inflammation and infection of eyelids, 
lacrimal gland and margins & 
nasolacrimal system  
  
blepharitis, meibomitis, chalazion, dry eye 4 weeks Non-urgent 
Allergic conjunctivitis, viral conjunctivitis, 
bacterial conjunctivitis 
2 – 4 weeks 
same day if there is a punctuate 
epithelial defect or sterile ulcer or sub-
epithelial infiltrates or pseudo 
membrane present 
Urgent 
Inflammation and infection of cornea   
Contact lens associated red eye (CLARE) 2 weeks Non-urgent 
Bacterial keratitis, filamentous fungal 
keratitis 
same day  Very urgent 
   
Inflammation and infection of sclera and 
uvea 
  
Scleritis, uveitis same day Very urgent 
   
Cataract   
Mild cataract 6 months Non-urgent 
Moderate cataract 3 months Non-urgent 
Severe cataract same day Very urgent 
   
Diabetic Retinopathy   
No DR 
Mild NPDR without maculopathy 
Moderate NPDR without maculopathy 
6 months to 12 months Non-urgent 
Mild/Moderate NPDR with maculopathy 
Severe NPDR without maculopathy 
Any maculopathy 
1 week  Urgent referral 
Proliferative DR same day Very urgent 
Advanced Diabetic Eye Disease(ADED) same day Very urgent 
No DR to Mild NPDR in Pregnancy 1 week  Non-urgent 
Moderate NPDR/Severe in Pregnancy same day Very urgent 
   
Glaucoma   
Angle closure glaucoma (ACG) same day Very urgent 
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Primary open angle glaucoma (POAG), 
Normal tension glaucoma (NTG), Ocular 
Hypertension (OHT) 
1 week 
same day if VF affected 
Urgent 
 
In addition to the diagnosis, optometrists also made suggestions in their clinical notes 
for future diagnostic investigations (procedures or tests) required for the patient. Optometrists 
concluded each examination with patient management related to the referral urgency of the 
cases for ophthalmology consultation, recorded as very urgent, urgent or non-urgent. The 
guidelines also listed criteria for referral urgency and appropriate follow-up intervals for the 
conditions identified. Optometrists were required to refer to the study guideline for these but 
could also use their own clinical judgement for other eye conditions which were not covered 
in the guideline. They noted on the patients’ referral letter the appropriate timeframe for the 
ophthalmology appointment such as “today”, 1 week, 2 weeks, 1 month, 3 months, 6 months 
and 12 months. In line with the existing referral system at the Ampang Hospital 
Ophthalmology Clinic, no patients were discharged by the optometrists in the study. 
Following the optometric examination, patients later obtained the referral letter and sought 
the clinic staff at the reception desk to fix an appointment date based on the time frame. If the 
patient was considered by the optometrists as requiring ophthalmologist’s examination on the 
same day, patient was registered immediately and was assigned to any ophthalmologist. In 
line with the existing protocol at the Ampang Hospital Ophthalmology Clinic, referral letter 
was returned to the patients after the optometric examination because it is required for clinic 
registration purpose when patients come for their appointment. This was later given to the 
ophthalmologists prior to each consultation. Patients were given a text message via mobile 
phone a day prior to the given date as a reminder for their ophthalmology appointment. 
 
A visual functioning questionnaire (VF-14) was also used to determine the visual 
functioning score of participants diagnosed with cataract at the Ampang Hospital 
Ophthalmology Clinic. Patients were required to self-administer the questionnaire before the 
optometric consultation. A Kruskal-Wallis H test was used to assess whether the VF-14 score 
of cataract patients differed according to referral decisions made by optometrists. Full results 
are included in Appendix K of the thesis and a component of the results has been presented in 
the Asia-ARVO conference (Appendix L). 
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6.2.3 OPHTHALMOLOGIST’S EXAMINATION 
On appointment, patients were treated in line with the existing Ampang Hospital 
Ophthalmology Clinic protocol for new cases, where paramedics (ophthalmic assistant) 
tested habitual visual acuity following registration. The ophthalmology consultation was a 
standard eye examination consisted of fundus biomicroscopy with pupil dilatation (when 
indicated) and Goldmann tonometry carried out by ophthalmologists or trainee 
ophthalmologists. Humphrey visual field testing was carried out by the resident Ampang 
Hospital Ophthalmology Clinic optometrists on patients suspected for glaucoma on the same 
day of the first consultation if considered urgent by the ophthalmologist; otherwise patients 
were scheduled for the test on a different day. Similar to the optometric examination, 
glaucoma diagnosis by the ophthalmologists for these patients will be either as “definitive 
glaucoma” or “glaucoma suspect”. Ophthalmologists’ indicated one primary diagnosis and 
secondary diagnoses (when appropriate), followed with management plan for the patients 
including medicine prescription, surgery and other tests such as refraction, cornea topography 
and imaging. All of the ophthalmology findings were recorded in the patient electronic 
medical record (EMR). The ophthalmologists were aware that the patient had been screened 
by the optometrists but had no access to the optometrists’ clinical findings. They were also 
masked to the optometrists’ profile.  
6.2.4 REVIEW OF OPHTHALMOLOGY CLINICAL NOTES AND DATA ANALYSIS 
Evaluation of the optometric eye care pathway was conducted through comparison to 
the ophthalmology records of the first consultation following optometrist’s examination. The 
PhD candidate collected data of the clinical findings on the patients examined by the 
ophthalmologists at three stages of the research; at the end of the study (at 3 months), at 6 
months and at 12 months of the initial optometric examination conducted at the Ampang 
Hospital Ophthalmology Clinic. The diagnostic comparison was made on the earliest 
ophthalmologist examination following the optometric examination. Patients were excluded 
from the analysis if the optometrists’ and ophthalmology’s records were incomplete or 
patients did not turn-up for the appointment. Data from both the optometric clinical record 
and ophthalmology EMR were extracted by the PhD candidate and transferred to a separate 
SPSS spreadsheet. This consisted of demographics, chief complaints, clinical tests findings 
(visual acuity, tonometry, and slit-lamp biomicroscopy), diagnoses (primary and secondary) 
and management. Data were reported descriptively. 
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Chief complaint was categorized into 6 categories: blurred or double vision, dry or 
gritty eyes, watery eyes, uncomfortable vision/asthenopia, red eye and other. The location of 
eye disorder recorded in the clinical notes was classified according to the WHO ICD coding 
(World Health Organization 2007b). Visual acuity (VA) was classified into 7 classes, > 6/6, 
<6/6 to 6/7.5, <6/7.5 to 6/12, <6/12 to 6/48, <6/48 to 3/60, 2/60 and 1/60 according to the 
visual standards using 6m notation (International Council of Ophthalmology 2012). The PhD 
candidate compared primary diagnoses between the ophthalmologists’ diagnosis and the 
optometrist’s diagnosis for matched patients. If the optometrist’s diagnosis was similar (in 
concordance) with the ophthalmologist’s diagnosis, the diagnosis was considered as agreed or 
otherwise it was considered as disagreed. Outcomes were reported as percentage agreement 
(%). Initial analysis found that it was not possible to compare the secondary diagnoses as 
there was more than one secondary diagnosis for an individual patient. Outcomes for 
secondary diagnoses are only reported descriptively.  
 
Evaluation of the optometrists’ decision for referral urgency (very urgent, urgent and 
non-urgent) was carried out by a single participant ophthalmologist (senior). For this purpose, 
the PhD candidate provided the ophthalmologist with a printed summary of optometrist’s 
diagnosis. The optometrist’s decision on the referral urgency for the patient was masked from 
the ophthalmologist. With the assumption that optometrist’s diagnosis is correct at the time of 
examination, the ophthalmologist then classified each patient, based on the optometrists’ 
diagnosis, using similar referral categories (very urgent, urgent and non-urgent) to the 
optometrists. Inter-rater agreement for the triaging classification was determined using 
quadratic weighted kappa statistics, using MedCalc program with 95% confidence interval 
(Fleiss, Levin et al. 2013). Quadratic weights were used because the difference between the 
first (very urgent) and second (urgent) category is less important than a difference between 
the second (urgent) and third category (non-urgent). Kappa (κ) value interprets the strength of 
agreement as poor (< 0.20), fair (0.21-0.40), moderate (0.41-0.60), good (0.61–0.80) and  
very good (0.81–0.99) (Landis and Koch 1977). Other information on the ophthalmology 
management, such as whether the patient was discharged, treated or followed up at the 
Ampang Hospital Ophthalmology Clinic was reported descriptively. This management 
outcome has been used in health care services studies and is considered as a feasible, 
acceptable and reliable method to measure referral quality in health care services studies 
(Campbell, Braspenning et al. 2002), to reflect the referral appropriateness made by the 
optometrists.  
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To assess the existing referral pathway at the ophthalmology clinic which triages 
patients according to VA (cut-off 6/12) and symptoms, additional statistical analysis was 
carried out. For this purpose, in order to represent the current ophthalmology appointment 
allocation protocol, patients’ VA of the worst eye was categorized into < 6/12 (better than) or 
> 6/12 (worse than), ophthalmologist’s primary diagnosis was categorized into sight-
threatening or non-sight-threatening with reference to a standard clinical text-book (Kanski, 
Nischal et al. (1999) and patient’s chief complaint was categorized into symptomatic or 
asymptomatic. Logistic regression analysis was carried out to test the association of VA cut-
off categories and presence of any symptoms with the ophthalmologist diagnosis of a sight-
threatening eye condition; and retinopathy status. Odds ratio (OR) was reported with a 
significance level of p<0.05 considered as statistically different.  
6.3 RESULTS 
A total of 83 patients who came to the Ampang Hospital Ophthalmology Clinic for 
appointment booking were recruited for optometric examination by the optometrists. Two 
patients withdrew participation while waiting for the examination leaving a total of 81 
participants who were actually examined by the optometrists.  
6.3.1 OPTOMETRISTS’ EXAMINATION 
6.3.1.1 CHARACTERISTICS OF PATIENTS 
The mean age of the 81 participants, was 58.7 years (SD 13.1) with 45 (55.6%) male 
and 36 (44.4%) female patients. Ethnicity proportion was Malay (49.4%), Chinese (40.7%), 
Indian (7.4%) and other (2.5%). Of this, 36 (44.4%) patients had diabetes mellitus (DM) who 
were also screened for diabetic retinopathy. The type of DM was mostly non-insulin 
dependent, NIDDM, (91.7%) with an average duration of DM of 6.6 years (SD 7.4) from 
initial diagnosis. Other common co-morbidities were hypertension (55.6%) and 
hyperlipidaemia (30.9%), with some patients having both conditions. Demographic details of 
the participating patients are shown in Table 6-2. 
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Table 6-2 Demographic characteristics of patients screened by the optometrists at Ampang 
Hospital Ophthalmology Clinic 
 
Characteristics Patients, n % 
Gender    
     Male 45 55.6 
     Female 36 44.4 
Ethnic group    
     Malay 40 49.4 
     Chinese 33 40.7 
     Indian 6 7.4 
     Other 2 2.5 
Systemic conditions   
     Diabetes mellitus  36 44.4 
     Hypertension 45 55.6 
     Hyperlipidaemia 25 30.9 
 
Most patients had a chief complaint (n=73, 90.1%) and 8 were asymptomatic. Table 6-3 
shows the complaints for the 73 patients who had chief complaints, with blurred or double 
vision being the most common symptom (n=50, 68.5%).  
Table 6-3 Presenting chief complaint of patients screened by the optometrists at Ampang 
Hospital Ophthalmology Clinic 
 
Symptoms  n, patients % 
Blurred or double vision 50 68.5 
Dry or gritty eyes 8 11.0 
Flashes & Floaters 7 9.6 
Glare 3 4.1 
Uncomfortable vision/asthenopia 2 2.7 
Watery eyes 1 1.4 
Red eye 1 1.4 
Lump 1 1.4 
 
6.3.1.2 CLINICAL TESTS 
Visual acuity (VA) with the patient wearing their habitual refractive correction for right 
eye (RE) and left eye (LE) was tested at distance and near using a Snellen chart. The 
presenting visual acuity of RE and LE is shown in Table 6-4 with more of RE (36.8%) having 
the VA classification of <6/18 to 6/48. Five eyes had hand movement (HM) and one eye had 
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light perception (LP). The mean near visual acuity (N) for RE and LE were 9.1 (SD 6.3, 
range 3 - 26) and 11.0 (SD 11.1, range 4 - 48) respectively.  
Table 6-4 Patients presenting habitual visual acuity at distance tested by optometrists 
 
  RE LE 
VA class n, patients % n, patients % 
6/6 and better 4 4.9 4 4.9 
6/6 to 6/7.5 19 23.5 15 18.5 
6/7.5 to 6/12 21 25.9 33 40.7 
6/12 to 6/48 28 34.6 18 22.2 
6/48 to 3/60 2 2.5 6 7.4 
2/60 0 0 1 1.2 
1/60 2 2.5 3 3.7 
HM 4 4.9 1 1.2 
PL 1 1.2 0 0 
 
Tear break-up time (TBUT) was measured in 26 eyes with a mean value of 4.6 seconds 
(SD 1.8) and 5.0 seconds (SD 2.0) for RE and LE respectively. The Van Herick grading was 
estimated for 79 eyes, with median grading of RE and LE of 3.5 (range 2.00 to 4.00) and 4.00 
(range 2.00 to 4.00) respectively. Of these, 16 eyes were considered by the optometrists as 
having a shallow anterior angle (grade 1 and grade 2). Intra-ocular pressure (IOP) was 
measured in 156 eyes. The mean IOP measured for RE was 14.8 mmHg (SD 3.1, range 9.0 to 
22.0) and for LE was 14.9 mmHg (SD 3.4, range 8.0 to 24.0). A significant relative afferent 
pupillary defect (RAPD) was detected in one eye.  
 
Slit-lamp fundus biomicroscopy with pupil dilatation was carried out in 146 eyes by 
optometrists, with the remaining 16 eyes not dilated because of shallow anterior angle and 
presence of RAPD. Of the 146 eyes, the fundus and macula were able to be visualized in 129 
eyes, and was not possible due to cataracts in 17 eyes. The mean CDR for RE and LE was 
0.36 (SD 0.10, range 0.20 to 0.70) and 0.38 (SD 0.12, range 0.20 to 0.80). Thirteen eyes were 
pseudophakic. 
6.3.1.3 PRIMARY AND SECONDARY DIAGNOSES 
Optometrists completed examination with a primary diagnosis for each patient and a 
number of secondary diagnoses if available. Primary diagnosis was classified into eight 
groups according to the ocular structure location (Figure 6-2). This includes 7 patients (8.6%) 
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with normal findings. The most frequent eye disorder was in the crystalline lens, with 49.4% 
(n=40). The second most frequent disorders are optic nerve and visual pathway disorders 
(n=13, 16%) which includes glaucoma suspect (n=11, 13.6%). This was followed with 
disorders in conjunctiva (n=7, 8.6%) such as pterygium and conjunctivitis. The proportion of 
disorders in eye lid, lacrimal system and orbit such as dry eyes and chalazion are similar with 
disorders in choroid and retina (n=6, 7.4%), which were related to diabetic retinopathy. The 
smallest groups are sclera, cornea, iris and ciliary body (n=2, 3%)  
 
 
Figure 6-2 Classification of primary diagnosis made by optometrists according to ocular 
structure 
 
Table 6-5 provides the details of the primary diagnosis made by the optometrists 
according to the location of the abnormality. Of the 40 lens disorders, cataract was the most 
frequent (n=38, 46.9%) with dense cataract detected in 12 patients. Most glaucoma suspects 
were normal tension glaucoma (NTG) and primary open angle glaucoma (POAG). Diagnosis 
of angle closure glaucoma (ACG) in 2 patients was based on a shallow anterior angle from 
the Van Herick estimate alone. Optic nerve assessment and IOP measurement was not 
conducted on these 2 patients. For NTG and POAG suspects, IOP was measured but 
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Humphrey visual field (HVF) analyser was only conducted in one patient. Diagnosis was 
unable to be made in one patient who had positive RAPD and shallow anterior angle, because 
the pupil was not dilated for reasons of patient safety.  
Table 6-5 Primary diagnosis made by the optometrists for patients they examined at the 
triaging clinic (Diagnoses were sorted according to ocular structure)  
 
Location Primary diagnosis n, patients % 
Eye lid, lacrimal system, 
orbit (6) 
Chalazion 1 1.2 
Dry eyes 4 4.9 
Limbal dermoid 1 1.2 
Conjunctiva (7) Conjunctivitis 1 1.2 
Mild pterygium 5 6.2 
Severe pterygium 1 1.2 
Sclera, cornea, iris, ciliary 
body (2) 
Corneal wound 1 1.2 
Keratoconus 1 1.2 
Lens (40) Dense cataract 12 14.8 
Moderate cataract 10 12.3 
Mild cataract 16 19.8 
PCO 2 2.5 
Choroid and retina (6) Drusen 1 1.2 
Mild NPDR without maculopathy 1 1.2 
Moderate NPDR with maculopathy 2 2.5 
Severe NPDR with maculopathy 1 1.2 
Toxoplasmosis scar 1 1.2 
Glaucoma (11) Glaucoma suspect ACG 1 1.2 
Glaucoma suspect CACG 1 1.2 
Glaucoma suspect NTG 6 7.4 
Glaucoma suspect POAG 3 3.7 
Optic nerve and visual 
pathways (2) 
ARMD 1 1.2 
RAPD positive 1 1.2 
Normal (7) No diabetic retinopathy 5 6.2 
No abnormality detected  2 2.5 
      
PCO posterior capsular opacification, NPDR non-proliferative diabetic retinopathy, ACG angle 
closure glaucoma, CACG chronic angle closure glaucoma, NTG normal tension glaucoma, POAG 
primary open angle glaucoma, ARMD age-related macular degeneration, RAPD relative afferent 
pupillary defect 
 
Optometrists also made secondary diagnoses in 73 patients except for 8 patients who had a 
primary diagnosis only. Of these 73 patients, twenty patients had at least two secondary 
diagnoses hence a total of 110 secondary diagnoses were made by the optometrists. These 
diagnoses were varied as shown in  
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Table 6-6, with mild cataract (24.5%) and pterygium (18.2%) the two most frequent 
conditions, followed by dry eye (17.3%) and glaucoma suspect (10.0%).  
 
Table 6-6 Secondary diagnoses made by the optometrists for patients they examined at the 
triaging clinic 
 
Diagnoses  Frequency, n % 
Cataract (mild) 27 24.5 
Contact lens related red eye (CLARE) 1 0.9 
Conjunctivitis 1 0.9 
Cornea scar 1 0.9 
Dry eye 19 17.3 
Esotropia 1 0.9 
Glaucoma suspect 11 10.0 
Macular scar 1 0.9 
Macular drusen 1 0.9 
Macular hole 1 0.9 
Meibomian gland dysfunction (MGD) 1 0.9 
Posterior capsular opacification (PCO) 1 0.9 
Pinguecula 8 7.3 
Peripapillary atrophy (PPA) 3 2.7 
Pterygium 20 18.2 
Refractive error 9 8.2 
Stye 1 0.9 
Toxoplasmosis scar 1 0.9 
Trichiasis 1 0.9 
Viral wart 1 0.9 
 
6.3.1.4 ASSESSMENT FOR DIABETIC RETINOPATHY  
Of 36 patients with diabetes mellitus, 29 patients (57 eyes) were able to be examined by 
the optometrists for diabetic retinopathy as the fundi of 7 patients (14 eyes) were unable to be 
visualized due to cataract and small pupil. Any form of retinopathy was detected in 14 eyes 
(24.6%) by the optometrist; with retinopathy grading as shown in Figure 6-3. These were 
mild NPDR without maculopathy (8 eyes), mild NPDR with maculopathy (1 eye), moderate 
NPDR without maculopathy (2 eyes), moderate NPDR with maculopathy (2 eyes) and severe 
NPDR with maculopathy (1 eye). Forty-three eyes (75.4%) had no diabetic retinopathy. 
Other ocular conditions were also detected in 10 patients such as glaucoma suspect, cataract, 
toxoplasmosis scar, pterygium and dry eyes. Nineteen patients (65.5%) had no diabetic 
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retinopathy with 14 of them also diagnosed with other conditions such as glaucoma suspect 
and cataract. 
 
 
Figure 6-3 Grading of diabetic retinopathy for each eye screened by optometrists  
 
6.3.1.5 REFERRALS TRIAGING 
Figure 6-4 summarises the optometrists’ decision for referrals triaging including the 
recommended time frame for ophthalmologists’ examination. Of the 81 patients screened, 
optometrists triaged the referrals as very urgent in 19 patients (23.5%) of which 13 patients 
were directly referred for consultation with the ophthalmologists at the hospital on the same 
day and 6 patients were referred within 1 week. Six (7.4%) referrals were considered as 
urgent and these were given ophthalmology appointment within 1 to 2 weeks. Non-urgent 
referrals were considered in 56 patients (69.1%). In these patients, 23 were given 1-3 months 
appointment while 13 were given more than 12 months appointment, mostly for yearly 
diabetic retinopathyassessment.  
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Figure 6-4 Classification of referrals triaging following eye examination conducted by 
optometrists at Ampang Hospital Ophthalmology Clinic 
 
The urgency of referrals for the 81 patients is shown in Table 6-7 compared with 
primary diagnosis made by optometrists. Very urgent referrals were mostly dense cataracts 
(10), followed with age-related macular degeneration (ARMD) (1), corneal wound (1), 
glaucoma suspect (2), severe NPDR with maculopathy (1), moderate NPDR with 
maculopathy (1), severe pterygium (1) and toxoplasmosis scar (1). The patient who had 
RAPD was also referred as very urgent due to poor visual acuity (HM). Six patients were 
considered as requiring to be seen as urgent and were given appointments for ophthalmology 
consultation in less than 1 month. These were for dense cataract (2), urgent conjunctivitis (1), 
moderate NPDR with maculopathy (1) and glaucoma suspect (2).  
 
Non-urgent referrals were mostly for mild and moderate cataract (n=25, 52.1%) 
followed by glaucoma suspect (n=7, 14.6%), mild pterygium (n=4, 8.3%), dry eyes (n=1, 
2.1%). Other infrequent conditions were posterior capsular opacification (PCO), limbal 
dermoid, keratoconus and mild NPDR without maculopathy. Five patients who had no 
retinopathy and other ocular diseases were given annual appointment. These were macular 
drusen, dry eyes, mild cataract and mild pterygium. Two eyes were normal with mild 
refractive error. 
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Table 6-7 Primary diagnosis according to referral urgency made by optometrists  
 
 Diagnosis Patients, n % 
Very urgent 
(n=19) 
ARMD 1 5.3 
Corneal wound 1 5.3 
Dense cataract 10 52.6 
Glaucoma suspect 2 10.5 
Moderate NPDR with maculopathy 1 5.3 
RAPD positive 1 5.3 
Severe NPDR with maculopathy 1 5.3 
Severe pterygium 1 5.3 
Toxoplasmosis scar 1 5.3 
   
Urgent (n=6) Conjunctivitis 1 16.7 
Dense cataract 2 33.3 
Glaucoma suspect 2 33.3 
Moderate NPDR with maculopathy 1 16.7 
   
Non-urgent (n=56) Chalazion 1 1.8 
Drusen 1 1.8 
Dry eyes 4 7.1 
Glaucoma suspect 7 12.5 
Keratoconus 1 1.8 
Limbal dermoid 1 1.8 
Mild cataract 16 28.6 
Mild NPDR without maculopathy 1 1.8 
Mild pterygium 5 8.9 
Moderate cataract 10 17.9 
No Diabetic retinopathy 5 8.9 
Normal 2 3.6 
Posterior Capsular Opacification 2 3.6 
 
6.3.1.6 SUGGESTIONS TO OPHTHALMOLOGY FOR PATIENT MANAGEMENT  
Review of optometrists’ records showed that optometrists recommended 115 types of 
managements for the patients they screened, such as diagnostic tests, procedures and 
treatments as shown in Table 6-8. Multiple recommendations such as a combination of 
diagnostic tests were indicated as clinical work-ups for patients suspected with glaucoma 
which requires tonometry, gonioscopy, corneal central thickness (CCT), Humphrey visual 
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field (HVF) analyser and Optical Coherence Tomography (OCT). Similarly corneal 
topography and contact lens fitting was indicated in a patient who was diagnosed with 
keratoconus. Twenty-six patients (22.6%) required refractive assessment irrespective of the 
diagnosis and an annual diabetic retinopathy (DR) screening. Patients who were diagnosed 
with cataract and pterygium were advised for cataract surgery and excision respectively 
(n=17, 14.8%). Artificial tears were also dispensed to the patients who were considered to 
have dry eyes (n=11, 9.6%).  
Table 6-8 Patient managements suggested by the optometrists for the screened patients 
 
Management   Patients, n % 
Advise surgery (cataract surgery, pterygium excision) 17 14.8 
YAG laser capsulotomy 2 1.7 
Amsler chart 1 0.9 
Dispense artificial tears  11 9.6 
Cornea central thickness 1 0.9 
Contact lens fitting, care and hygiene 2 1.8 
Corneal topography 1 0.9 
Diabetic retinopathy screening (yearly) 26 22.6 
Gonioscopy 1 0.9 
Humphrey visual field 17 14.8 
Lid hygiene 2 1.7 
Optical Coherence Tomography 5 4.3 
Refractive assessment 26 22.6 
Tonometry (phasing) 3 2.6 
 
6.3.2 OUTCOMES OF OPTOMETRISTS’ EXAMINATION AND REFERRALS TRIAGING  
Ophthalmology’s records following the optometrist’s examination were only available 
for 58 patients, giving a study completion rate of 71.6%. Reasons for non-attendance in 23 
patients were unknown. Of 58 patients, 51 were referred for general ophthalmology while 7 
were specifically referred for diabetic retinopathy screening. Results for assessment of 
diabetic retinopathy  are presented separately for all DM patients screened by 
ophthalmologists. 
6.3.2.1 ACCURACY OF PRIMARY DIAGNOSES 
For primary diagnosis results, only 51 patients who referred for general ophthalmology 
were included. Of these patients, one patient was excluded from the analysis, because the 
patient was referred for emergency assessment and the optometrist did not make a diagnosis 
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in that case. The ophthalmologist later found this patient had total retinal detachment. In the 
remaining 50 patients, the ophthalmologists’ diagnosis concurred with the optometrist’s 
primary diagnosis in 42 diagnoses (84.0%) as shown in Figure 6-5, with the highest 
concordance being for cataract (n=23, 46.0%), followed by glaucoma suspect (n=7, 14.0%). 
A single patient who had been suspected for angle closure glaucoma (ACG) was correctly 
diagnosed by the optometrist although diagnosis was exclusively on the basis of a shallow 
angle through the Van Herick estimates and positive RAPD. Optometrists also correctly 
identified other diseases such as age-related macular degeneration (ARMD), keratoconus and 
corneal wound. 
 
 
Figure 6-5 Agreement and disagreement of primary diagnosis between ophthalmologists and 
optometrists 
 
Disagreement occurred in 8 of the optometrists’ diagnoses which were cataract (n=1), 
dry eye (n=1), glaucoma suspect (n=2), normal (n=2), pterygium (n=1) and toxoplasmosis 
(n=1). Ophthalmologist’s diagnoses for these cases are shown in Table 6-9.  A significant 
missed diagnosis was retinal detachment, however the patient was referred as very urgent 
together with other patients diagnosed as having a toxoplasmosis scar and as a glaucoma 
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suspect. All patients were examined on the same day by the ophthalmologist. In the 2 patients 
diagnosed as normal by optometrists, ophthalmologists found posterior vitreous detachment 
(PVD) and mild cataract, which are non-sight threatening. 
 
Table 6-9 Ophthalmologists’ primary diagnoses for those disagreed diagnoses with the 
optometrists’  
 
Patient  Optometrist’s primary diagnosis Ophthalmologist’ primary diagnosis 
190 Dense cataract Total retinal detachment (Funnel RD) 
236 Dry eyes PCO 
223 Glaucoma suspect (POAG) Normal 
242 Glaucoma suspect (ACG) Mild cataract 
252 Mild pterygium ARMD 
196 Normal PVD 
209 Normal  Mild cataract 
265 Toxoplasmosis scar CNV secondary to ARMD/IPCV 
PCO posterior capsular opacification, RD retinal detachment, ARMD age related macular 
degeneration, PVD posterior vitreous detachment, OHT Ocular hypertension, CNV Choroidal 
neovascularization, IPCV idiopathic polypoidal choroidal vasculopathy, POAG primary open angle 
glaucoma, ACG angle closure glaucoma 
 
6.3.2.2 ACCURACY OF DETECTING DIABETIC RETINOPATHY 
Ophthalmology outcomes for optometrists’ diabetic retinopathy were available for 27 
patients (49 eyes). Eight fundi were unable to be visualized by an ophthalmologist because of 
cataracts/ media opacities. Comparison for diabetic retinopathy diagnosis was only made for 
the matched 41 eyes examined by both optometrists and ophthalmologists.  Ophthalmologists 
were able to visualize 6 fundi which optometrists could not, giving a technical failure rate of 
11.1% for the optometrists’ examination. In patients where optometrists couldn’t visualize 
the fundi, ophthalmologists graded them as having no retinopathy. In the 2 eyes with small 
pupils which were not screened by the optometrists, ophthalmologists graded them as mild 
NPDR without maculopathy. 
 
Of 41 eyes, any form of diabetic retinopathy was diagnosed by the ophthalmologists in 
10 eyes, accounting for 24.4% of eyes. Concordance of detecting any form of diabetic 
retinopathy between optometrists and ophthalmologists was found in 26/41 eyes (63.4% 
95%CI 46.9% to 77.9%). These consisted of: no retinopathy (23 eyes, 56.1%), mild 
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retinopathy without maculopathy (2 eyes, 4.9%) and diabetic maculopathy (1 eye, 2.4%). 
Disagreement of diabetic retinopathy classification occurred in 11 eyes giving false positive 
of 26.8%, and the comparison of ophthalmologists’ grading with the optometrists’ grading is 
shown in Table 6-10. 
Table 6-10 False positive of diabetic retinopathy grading made by optometrists 
 
Patient Eye Optometrist’s grading Ophthalmologist’s grading 
217 RE Mild NPDR without maculopathy No DR 
220 RE Moderate NPDR without maculopathy No DR 
223 RE Moderate NPDR without maculopathy No DR 
253 RE Mild NPDR without maculopathy No DR 
260 RE Moderate NPDR with maculopathy No DR 
208 LE Mild NPDR without maculopathy No DR 
217 LE Mild NPDR without maculopathy No DR 
218 LE Mild NPDR without maculopathy No DR 
223 LE Mild NPDR with maculopathy No DR 
235 LE Mild NPDR without maculopathy No DR 
260 LE Severe NPDR with maculopathy Mild NPDR without maculopathy 
 
There were 4 eyes (9.8%) accounting for false negatives, which optometrists classified 
as having no retinopathy, but these were classified by ophthalmologists as being mild NPDR 
without maculopathy.  
6.3.2.3 AGREEMENT ON REFERRALS  
Twenty-three patients who were triaged as non-urgent by the optometrists did not 
present for their ophthalmology appointment. Analysis for referral triaging was made for the 
remaining 58 patients. Table 6-11 shows the comparison between optometrists’ and 
ophthalmologist’s triaging on the referral urgency classification. Optometrists correctly 
triaged 3 patients as very urgent (100%), despite the optometrist not being able to make a 
diagnosis for the referral in one patient. Referral decision was made by the optometrist for 
this patient based on poor VA and positive RAPD. This patient was diagnosed by the 
ophthalmologist with rhegmatogenous retinal detachment. The remaining two patients who 
were diagnosed correctly as angle closure glaucoma (ACG) and dense cataract by the 
optometrists were also referred as very urgent. Of 10 patients who ophthalmologists 
considered as urgent, this was only classified as such in 1 patient by the optometrists, with the 
optometrists considering seven of these patients as needing very urgent referral. 
Ophthalmologists agreed with the optometrist’s referrals’ triaging decision in 33 of 45 
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patients (73.3%) for the non-urgent classification. In the remaining patients, the optometrists 
classified them as very urgent (n=8) and urgent (n=4). Weighted quadratic kappa (κ) between 
the two observers; ophthalmologists’ and optometrists’ decision for triaging the referrals was 
moderate, κ = 0.411 (95%CI 0.207 to 0.615), p <0.001. 
Table 6-11 Comparison of referral’s triaging classified by optometrists with that 
ophthalmologists’ triaging 
 
  Ophthalmologist’s classification Total 
Very urgent Urgent Non-urgent 
 Optometrists’ 
classification 
  
 Very urgent 3 7 8 18 
 Urgent 0 1 4 5 
 Non-urgent 0 2 33 35 
 Total 3 10 45 58 
 
6.3.2.4 OPHTHALMOLOGIST’S MANAGEMENT 
A total of 69 managements were made on the first consultation for the 58 patients 
examined by the ophthalmologist as shown in Table 6-12, with 11 patients having at least 2 
types of managements. No patients were discharged from the Ampang Hospital 
Ophthalmology Clinic. Ophthalmologists’ management corresponded to the 
suggestions/advice given by the optometrists, particularly in regards to surgery. Of 69 
managements, cataract surgery and minor surgery were booked in 17 patients (24.6%) and 5 
patients (7.2%) respectively, on the first consultation. For 3 patients with posterior capsular 
opacification (PCO), YAG capsulotomy was also included in the clinical plan.  
 
A total of 19 patients (27.5%) required appointment for further tests, for example, 
Humphrey visual field testing (HVF) (n=12) and gonioscopy (n=1) to confirm glaucoma. 
Three patients who were suspected for glaucoma were confirmed for POAG on the first 
ophthalmology consultation and were started with IOP-lowering glaucoma drops. Orbital 
Magnetic Resonance Imaging (MRI) was required for patient who was diagnosed with orbital 
dermoid to screen any abnormal growth in the orbit prior to removal of the dermoid. Five 
patients (7.2%) required referral to sub-specialty ophthalmologists at other hospitals for 
medical retina (n=2), oculoplasty (n=1), vitreo retina (n=1), and cornea (n=1) because this 
expertise was not available at the Ampang Hospital Ophthalmology Clinic.  
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The remaining patients required ophthalmology review (n=18), which includes diabetic 
retinopathy screening (n=7, 10.1%) and general ophthalmology review (n=10, 14.5%). One 
patient was not given a specific follow-up date but may come when necessary (p.r.n.) within 
6 months of the first consultation. 
Table 6-12 Type of ophthalmologists’ management for the patients they examined  
 
 Type of management  n, patients % 
 Surgery and treatment (n=27)   
    Cataract surgery booking 17 24.6 
    Minor surgery § 5 7.2 
    Peripheral iridotomy laser 1 1.4 
    Focal laser 1 1.4 
    YAG capsulotomy 3 4.3 
 Further investigation/test (n=19)   
    Gonioscopy 1 1.4 
    Humphrey visual field test 12 17.4 
    Magnetic resonance imaging (MRI) 1 1.4 
    Refractive assessment 5 7.2 
 Refer (n=5)   
    Refer to sub-specialty ¶ 5 7.2 
 Follow-up (n=18)   
    General ophthalmology review 10 14.5 
    Diabetic retinopathy screening 7 10.1 
    When required (p.r.n.) 1 1.4 
 
¶ Medical retina (n=2), Occuloplasty (n=1), Vitreo retina (n=1), Cornea (n=1) 
§ Pterygium (n=2), dermoid (n=1), papilloma (n=1), chalazion (n=1) 
 
6.3.2.5 ASSOCIATION OF PATIENT’S VISUAL ACUITY AND CHIEF COMPLAINT WITH THE 
SIGHT THREATENING EYE CONDITIONS DIAGNOSED BY OPHTHALMOLOGIST 
A total of 31 (53.4%) ophthalmologists’ diagnoses were classified as sight threatening 
conditions, and the remaining 27 (46.6%) was non-sight threatening. A similar proportion of 
patients were classified into VA> 6/12 (n=41, 50.6%) and VA<6/12 (n=40, 49.4%). As a VA 
cut off of 6/12 and presence of symptom (chief complaint) have been used as the protocol at 
the Ampang Hospital Ophthalmology Clinic to allocate appointment time-frame for referral, 
these associations with sight threatening diseases was tested using a logistic regression test. 
Additional analysis was conducted separately with the aim to: i) test the association of VA 
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cut-off 6/12 with sight threatening diseases and ii) test the association of presence of chief 
complaint with sight threatening diseases.  
Visual acuity for each eye was further categorized into “worst eye visual acuity” 
classified by cut-off: < 6/12 (better than) or > 6/12 (worse than).  Table 6-13 shows 11 
patients (39.3%) with sight threatening conditions had VA < 6/12. The remaining 20 patients 
(66.7%) had VA > 6/12.  
Table 6-13 Visual acuity classification relative to sight threatening and non-sight threatening 
conditions as diagnosed by ophthalmologists 
 
 Type of ocular conditions Total 
Sight- 
threatening 
Non-sight 
threatening 
VA cut-off 
< 6/12   11 (39.3%) 17 (60.7%) 28 
> 6/12 20 (66.7%) 10 (33.3%) 30 
Total 31 27 58 
 
Sight-threatening conditions for the 11 patients with VA<6/12 are shown in Table 6-14, 
such as age-related macular degeneration (ARMD), glaucoma suspect, cornea wound and 
keratoconus.  
Table 6-14 Patients with presented VA<6/12 who had sight threatening eye conditions 
 
Habitual VA Ophthalmologist’s diagnosis classified as sight 
threatening eye conditions 
RE LE  
6/9 6/6 BE ARMD 
6/12 6/12 BE cataract 
6/7.5 6/12 BE glaucoma suspect (NTG) 
6/12 6/7.5 BE cataract 
6/12 6/6 RE keratoconus 
6/6 6/12 LE self-sealed cornea penetrating wound 
6/4.8 6/4.8 BE glaucoma suspect (OHT) 
6/6 6/6 RE ARMD 
6/6 6/7.5 BE glaucoma suspect  
6/7.5 6/12 BE angle closure glaucoma (POAG) 
6/7.5 6/7.5 BE cataract 
 
Twenty-eight (53.8%) patients with a chief complaint had sight threatening and 24 
(46.2%) had non-sight threatening diseases, as shown in Table 6-15. Three patients who were 
asymptomatic also had sight threatening diseases. 
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Table 6-15 Chief complaint classification relative to sight threatening and non-sight 
threatening eye conditions as diagnosed by ophthalmologists 
 
 Type of ocular conditions Total 
Sight- 
threatening 
Non-sight 
threatening 
Chief complaint 
Presence 28 (53.8%) 24 (46.2%) 52 
Absence 3 (50.0%) 3 (50.0%) 6 
Total 31 27 58 
 
 
A logistic regression analysis was conducted to predict diagnosis of sight threatening 
diseases for patients examined by the ophthalmologist with VA cut-off 6/12 and presence of 
symptoms. There is no significant interaction (p=0.065) between VA cut-off and symptoms 
in the model. The Hosmer and Lemeshow statistic χ2 (1), p = 0.073 was not significant which 
indicates the model has a good fit to the data. The odds ratio (OR) for a patient to be 
diagnosed as non-sight threatening is 3.238 times higher for patient with VA better than 6/12 
than in a patient with VA worse than 6/12, and the result is statistically significant (p=0.038). 
The OR to be diagnosed as non-sight threatening is 1.360 higher in a patient with no 
symptoms than a patient with symptoms, and the result is statistically non-significant 
(p=0.736). 
Table 6-16 Factors associated with sight threatening diseases (using logistic regression) 
 
Factor Crude OR SE β Wald’s χ2 df p-value OR (95%CI) 
VA cut-off   
(1= worse 6/12, 
0= better 6/12) 
3.091 0.566 4.304 1 0.038 3.238  
(1.067-9.826) 
       
Symptom  
(1=symptom,  
0= no symptom) 
1.167 0.913 0.114 1 0.736 1.360  
(0.227-8.138) 
 
OR Odds ratio, df degree of freedom 
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6.4 DISCUSSION 
The optometric pathway conducted by the optometrists at the hospital provides an 
effective referral triaging for patients seeking general ophthalmology care. The evidence 
indicates that accuracy in diagnosis made in the optometrist’s examination allows a better 
triaging of the referrals; allowing patients to be examined by the ophthalmologists in a more 
appropriate time frame. Optometrists’ primary diagnoses had high concordance (84.0%) to 
the ophthalmologists’ diagnoses. This is comparable to a study at an emergency department 
in the UK where optometrists had 89.3% agreement in primary diagnosis when compared to 
the ophthalmologist (Hau, Ehrlich et al. 2007). These findings from the current study are very 
encouraging considering the optometrists underwent only a refresher seminar prior to the 
clinical period of the research, as compared to the study by Hau, Ehrlich et al. (2007) which 
included an experienced optometrist who had intensive training. 
 
The current study indicates that the Ampang Hospital ophthalmology clinic receives a 
wide spectrum of cases consistent with other similar studies carried out at ophthalmology 
clinics (Banerjee, Beatty et al. 1998, Ilango, McGalliard et al. 2000, Buchan, Saihan et al. 
2003, Kirkwood, Pesudovs et al. 2005). As almost half (46.4%) of the received referrals were 
non-sight threatening eye diseases and non-urgent (33 of 45 patients, 73.3%) such as mild 
cataract in this current study, it suggests inefficiency in the delivery of primary eye care 
services in the Ampang district. Similar findings have been also reported in developed 
countries, with approximately 60-70% of all cases presenting at hospital eye clinics or 
hospital emergency rooms being for non-urgent eye conditions such as blepharitis and 
refractive error, with only a smaller proportion being for urgent conditions (Claqué, Foss et 
al. 1997, Fenton, Jackson et al. 2001, Hau, Ioannidis et al. 2008). Triaging resulting in 
diagnosis of non-sight threatening conditions such as pterygium, dry eyes and mild cataract 
were given ophthalmology appointment at a later date in this current study. This has potential 
to reduce the overcrowding at the ophthalmology clinic caused by non-urgent conditions. 
Also, ophthalmologists reviewed sight threatening cases which require medication or surgery 
in a more appropriate time frame through optometric triaging. Without appropriate triaging, 
all non-urgent cases would be allocated in similar time frame appointment as for the urgent 
cases. This will disrupt the safety of urgent patients who need earlier consultation and 
treatment.  In the current study, the ophthalmologists initiated surgery for approximately 
25.0% of the patients and this is similar with the recommendations given by the optometrists 
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during the initial examination. This suggests optometric examination conducted by the 
optometrists in the current study is useful and that most referrals were appropriately triaged to 
meet the patients’ requirement for treatment. It also indicates that optometrists were not only 
able to diagnose but also formulate appropriate treatment plans for most patients they 
screened.  
 
Previous studies have also shown that when triaging was put in place, more complex 
cases, such as uveitis, were more quickly managed (Vartsakis and Fahy 2014). Similarly, in 
the current study cases such as retinal detachment and acute angle closure glaucoma were 
able to be seen immediately by the ophthalmologists following optometrists’ examination. In 
the existing pathway at Ampang Hospital Ophthalmology Clinic the triaging criterion for 
ophthalmology referral is based on habitual visual acuity worse of 6/12. The logistic 
regression analysis shows that although patients with VA better than 6/12 had less chance to 
be diagnosed with sight threatening diseases than a patient with VA worse than 6/12, using 
this VA criterion alone is inadequate. For example, there were patients in the current study 
who had been diagnosed with sight threatening conditions such as glaucoma suspect, ARMD 
and keratoconus who presented with visual acuity of better than 6/12. Such patients would 
not be examined with appropriate urgency under the existing triage system and can be left 
undetected until disease had progressed to an advanced stage. Similarly, presence of 
symptoms is not a significant factor to determine sight threatening diseases, because some 
eye conditions such as primary open angle glaucoma may remain asymptomatic until it 
affects the central vision (Burr, Mowatt et al. 2007). In addition to VA and symptoms, 
patients would be more effectively triaged through conducting important procedures such as 
fundus biomicroscopy, tonometry and pupil reflexes.  
 
Moderate inter-rater agreement (κ=0.411) for referral urgency is achieved as the 
optometrists indicated more cases as very urgent and urgent, compared to the 
ophthalmologist. This may be the result of optometrists being more vigilant as they were 
aware their participation was part of a research study. Although some of the diagnoses were 
inaccurate, ability to identify signs of ocular abnormalities and decision to refer is more 
important as primary eye care screeners. For example, although optometrist missed in 
diagnosing  retinal detachment, the patient was still referred as very urgent for dense cataract, 
and the complication from the inaccuracy of diagnosis did not occur. Diagnosing a total 
retinal detachment can be missed by a clinician with minimal experience as the absence of 
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red-reflex could possibly also classified as dense cataract (Kanski, Nischal et al. 1999). Other 
undetected conditions such as CNV and ARMD are rare in Malaysia and Asia (Zainal, Ismail 
et al. 2002, Wong, Loon et al. 2006), which would make detection quite a challenging for 
novice screeners. These patients were also referred as urgent and seen by the 
ophthalmologists on the same day. Other disagreement on optometrists’ diagnoses were mild 
cataract, PCO and PVD which were non-sight threatening and patients were given referral as 
non-urgent. These clinical signs are subtle and can be easily overlooked as normal using slit-
lamp biomicroscopy (Kanski, Nischal et al. 1999). Improved diagnosis accuracy can be 
obtained from ongoing training and clinical exposure for the optometrists.  
 
There were unexpectedly high number patients presenting with dense cataracts with 12 
out of 24 patients with cataracts, in an entire referral cohort of 81 patients. In the national 
population based study cataract is known as the leading cause of blindness as many patients 
with dense cataract had not sought ophthalmology care for surgery (Zainal, Ismail et al. 2002, 
Reddy, Rampal et al. 2004). In contrast, in developed countries such as in Europe (Kocur and 
Resnikoff 2002) the primary factor causing visual impairment is disorders of the optic nerve 
and visual pathways. The reasons for this high number of advanced cataracts presenting in 
the current study may be caused by late presentation to the hospital. Given that awareness 
about eye conditions including cataract is poor among older people, illiterate and lower 
social-economic status in Malaysia (Mohidin and Yusoff 1998, Zainal, Ismail et al. 2002, 
Patel, Tajunisah et al. 2011, Tajunisah, Wong et al. 2011), gradual blurring of vision caused 
by the cataracts is likely to be perceived by patients as one of the normal aging conditions 
which does not require medical attention or patients only seek examination when it has 
significant impact on life. Dense cataract and the late-presentation for cataract at the hospital 
suggest a need for improved community awareness, expansion of eye-care resources and 
reduction of barriers to eye-care utilisation in Malaysia.  
 
Since vision loss from cataracts is largely reversible by surgery, early detection is 
important for timely cataract surgery. Late cataract intervention can make surgery difficult 
and may lead to complications during surgery especially among patients with diabetes 
mellitus (Lee, Goh et al. 2014, Lundström, Goh et al. 2015). The accessibility and availability 
of cataract surgery services in Malaysia is improving with time  (Salowi and Goh 2012), but a 
better referrals triaging protocol at the hospital and at the community care level would 
improve efficiency in terms of prioritizing surgery to those who need it most. Optometrists 
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can play an active role in improving cataract services in Malaysia. In the current study they 
have shown to be highly reliable in triaging the referrals for cataract according to severity of 
the opacification, with optometrists correctly diagnosing 64.1% of patients with cataract. This 
is lower when compared to the study by Pierscionek, Moore et al. (2009) where 78.0% of the 
cataract diagnosis was found to be accurate. That study however, was conducted in primary 
care settings with a larger sample size. In addition, in this current study cataract surgery was 
booked for the patients immediately on the first ophthalmology consultation indicating that 
the referral urgency for cataract was accurately made according to severity of the crystalline 
lens opacification. Therefore the current study has demonstrated that optometrists can offer 
early detection of cataract and timely referral to ophthalmologists in an appropriate time 
frame. This model of care is worthwhile to consider at the primary care level or as an 
outreach program. 
 
Glaucoma suspect is the second most frequent condition (14%) detected after cataract 
in the current study, at a higher prevalence than what found in two similar studies in Malaysia 
(Selvarajah 1998, Reddy, Tajunisah et al. 2008). This is possibly because 44.4% of the 
patients in the current study had diabetes mellitus, which is known to increase the risk for 
developing glaucoma (Bonovas, Peponis et al. 2004). Optometrists in the current study can 
identify glaucoma suspect including angle closure glaucoma with accuracy comparable to the 
ophthalmologist, and they also suggested appropriate tests to confirm glaucoma. This 
indicates that the optometrists have necessary knowledge and skill in eye procedures despite 
being inexperienced in ocular health examination compared to their UK counterparts. Also 
such optometric triaging can be extended specifically for glaucoma screening pathways. In 
UK studies, a similar concept of triaging known as referral refinement specifically for 
glaucoma suspects has been evaluated (Henson, Spencer et al. 2003, Devarajan, Williams et 
al. 2011, Parkins and Edgar 2011, Ratnarajan, Newsom et al. 2013). These studies have 
shown a 40.0% to 76.0% reduction of referrals to hospital eye clinic, which has resulted in 
improvement in utilisation of resources.  
 
However, in the current study as the optometric examination was carried out without 
necessarily using tonometry and particularly visual field testing, some patients were likely to 
be misclassified (false positive) as glaucoma suspect. Glaucoma suspects were classified 
primarily based on IOP, anterior chamber angle and optic disc assessment. In these 
circumstances, if any of the parameters had been imprecisely measured or not conducted it 
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could contribute to an incorrect classification for glaucoma suspects as errors can happen at 
the margin cut-off for normal IOP and CDR (Edgar and Rudnicka 2007). Also, referral in 2 
patients was based on shallow anterior angles detected during preliminary testing and further 
assessment involving pupil dilatation was not done in fear of inducing angle closure 
glaucoma. Diagnosing glaucoma is well-understood to be difficult for inexperienced 
screeners and it is still considered challenging for those with experience. Wide inter-observer 
reliability is also evident between ophthalmologists in grading optic disc changes among 
open angle glaucoma patients (Coleman, Sommer et al. 1996, Jampel, Friedman et al. 2009, 
Reus, Lemij et al. 2010) suggesting there is poor consistency in the estimation which is 
subject to individual clinical experience. In addition, the optometrists in our study may have 
been very vigilant which could prompt them to classify optic discs as possible glaucomatous 
discs and refer readily CDR at the cut-off margin. Improved accuracy can be obtained from 
ongoing training and clinical exposure. 
 
However, the negative consequences of not able to detect glaucoma are greater than 
incorrectly classifying glaucoma suspects for further tests. In the existing pathway at Ampang 
Hospital Ophthalmology Clinic, glaucoma suspects may not possibly be detected at all as 
referral assessment was carried out based on VA level alone. As a result, glaucoma is usually 
detected later through opportunistic screening at the hospital eye clinic when they were 
referred to the ophthalmology for other reasons. Population-based glaucoma screening is not 
recommended because of the nature of the glaucoma and its low prevalence, but patients with 
family history and diabetes mellitus would benefit from a routine screening (Burr, Mowatt et 
al. 2007). This targeted screening can be included as part as diabetic retinopathy screening at 
the primary care level. This is also relevant as optometrists in this current study were able to 
distinguish normal discs accurately.  
 
Approximately half (44.4%) of the patients referred to the Ampang Hospital 
Ophthalmology Clinic were diabetes mellitus patients that were also screened for diabetic 
retinopathy in the current study. This may perhaps reflect the causes for the increased 
ophthalmology workload in Malaysian hospitals as reported by the national eye database 
report (Salowi and Goh 2012). There is a need to review the guideline for referring patients 
for screening purposes at the hospital in order to improve efficiency of the ophthalmology 
resources. Primary eye care needs to be strengthened for screening eye diseases and expanded 
with inclusion of more dedicated eye-care personnel such as optometrists. In the current 
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study, there was good agreement of DR classification by the optometrists with the 
ophthalmologists’ (63.4%). It should be noted that in this study optometrists were likely to 
misclassify diabetic retinopathy grading for mild forms of retinopathy which do not require 
referral. With more training and clinical exposure optometrists can improve accuracy in 
detecting subtle changes such as microaneurysms in mild NPDR. Of those re-screened by the 
ophthalmologists, only a small proportion of these patients were confirmed for any 
retinopathy (24.4%) most of which was in mild form not requiring intervention. Detecting 
mild NPDR at an earlier stage is important because it would have an effect on the patient 
management plan, particularly in requiring shorter intervals for routine diabetic retinopathy 
screening. Also the information of retinopathy status can be useful for GPs who review 
patients for diabetes mellitus so that advice on blood glucose sugar control and monitoring 
can be stressed during consultations. 
 
This finding is comparable to the Malaysian studies by (Keat and Keat 2009) and Goh, 
Omar et al. (2010) which indicated that only 33.0% to 39.0% of patients were found to have 
diabetic retinopathy when screened by the ophthalmologists at the hospital. If the prevalence 
of a disease/condition is low in a population, a large proportion of those tested positive in 
screening will certainly be found normal upon further examination (Banoo, Bell et al. 2010). 
Given that optometrists in this current study are shown to be able to identify 56.1% of the 
fundi without diabetic retinopathy it indicates that the optometric pathway could avoid 
significant numbers of people from attending the hospital eye clinic for a routine diabetic 
retinopathy screening. These patients actually receive the screening at a community level, led 
effectively by optometrists at community clinic. Subsequently it is possible that 70.0% of 
patients will not be referred to the hospital if the prevalence of DR is expected to be 30.0%.    
  
In the current study patients with no retinopathy were scheduled by the optometrists 
through triaging to be examined by the ophthalmologist at a later follow-up or annual 
screening. This alternative pathway therefore prioritizes only patients who really need to be 
examined and treated by ophthalmologists, such as moderate non-proliferative diabetic 
retinopathy (NPDR) with maculopathy to proliferative diabetic retinopathy (PDR) and 
maculopathy; consistent with the current referral criteria in the Malaysian clinical practice 
guidelines for diabetic retinopathy (Ministry of Health Malaysia 2011a). In addition to the 
optometric examination, triaging for referral of patients with diabetes mellitus can be 
improved by prioritizing patients at high risk of developing diabetic retinopathy based on 
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glycated haemoglobin (HbA1c) and duration of diabetes mellitus. Also, given that diabetes 
mellitus also increases the risk for development of cataract (Leske, Chylack et al. 1991), 
patients who were diagnosed with cataract should be also prioritized for routine  assessment 
and ophthalmology consultation for timely cataract surgery. This is due to the fact that 
cataract presence limited fundus examination for diabetic retinopathy screening (Hutchinson, 
McIntosh et al. 2000).  
 
The current study has some limitations. The numbers of patients recruited in the study 
was relatively small meaning the findings may be difficult to be generalized to a larger 
population. The study demanded high time commitment from optometrists and 
ophthalmologists who could only participate for a short period thus contributing to low 
patients’ recruitment. A larger scale study should be carried out in the future using increased 
resources. In addition, with a completion rate of 79.5%, 20.5% of patients dropped out from 
the study by not attending for ophthalmology appointment despite reminders being given to 
patients. This limited the outcomes from the whole group initially screened by the 
optometrists. A study at urban Kuala Lumpur by Tajunisah, Azida et al. (2009) has shown a 
higher drop-out rate with 70.0% of patients defaulting the given appointment date. Dropout is 
common similar studies, especially diabetic retinopathy screening (Agarwal, Mahajan et al. 
2005), but a follow-up mechanism for ophthalmologist’s re-examination can be improved in 
future studies by requesting attendance confirmation from patients, so that a new date can be 
rescheduled if patients were unable to come on the initial appointment. Unfortunately, the 
current study was unable to provide reasons for these default appointments because as part of 
the ethical approval is to respect participants’ privacy if they wish to withdraw at any time of 
the research without comment. It is possible that the patients may have sought other eye 
clinics within the district following the optometric examination. In terms of clinical protocol, 
this current study was designed to utilize the existing protocol at the Ampang Hospital 
Ophthalmology Clinic in order to represent the normal day-to-day condition at the clinic. 
This included using available instruments in clinical testing such as Snellen chart.  For future 
clinical services study in investigating the association between presented VA and diagnoses, 
logMAR chart should be used and carried out as an experimental design. LogMAR 
measurement provides linear scale which is consistent, reproducible and precise for 
quantitative analysis (Bailey and Lovie 2013), but it is not universally adopted in many 
clinics (Hussain, Saleh et al. 2006) including in the Malaysian ophthalmology setting.  
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6.5 CONCLUSION 
The optometric eye-care pathway investigated the accuracy of diagnosis and 
appropriateness of triaging referred patients in a busy ophthalmology clinic. It was expected 
that patients would be better triaged for ophthalmology appointment according to severity of 
the presented eye conditions. The results of the current study showed optometrists 
demonstrated good diagnostic abilities in concordance with the ophthalmologists’ diagnosis 
specifically in cataract. Referral triaging was agreed by the ophthalmologist in most cases. 
High accuracy in primary diagnosis allowed triaging to be appropriate for timely referral to 
ophthalmologist. With further training and clinical exposure in ocular health examination, 
optometrists in Malaysia can play a valuable role in ocular health examination at the hospital. 
These novel findings provide a basis for the improvement of future policy on referral systems 
for ophthalmology in the public sector hospital in Malaysia.  
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Chapter 7: Patients’ satisfaction with optometric 
eye-care services 
This chapter presents the findings of the Bahasa Malaysia (BM) translation and 
validation of the Patient Satisfaction Questionnaire (PSQ-18), patients’ understanding about 
optometrists and their satisfaction towards the optometric eye care pathways conducted at the 
Ampang Health Clinic and Ampang Ophthalmology Clinic. The first section of the chapter 
presents the validation of the translated PSQ-18 (BM) against the original PSQ-18, which 
was carried out in Phase 1 of the research as described in Chapter 4. In the second section of 
the chapter, findings of patients’ awareness towards optometrists were presented, followed by 
the patient satisfaction outcomes towards optometric eye care pathways received at the 
Ampang Health Clinic and Ampang Ophthalmology Clinic, using the reliable PSQ-18 (BM) 
instrument.  Patient satisfaction scores were also compared between the two optometric eye 
care pathways. 
7.1 TRANSLATION AND VALIDATION OF PSQ-18 (ENGLISH) TO BAHASA 
MALAYSIA  
7.1.1 INTRODUCTION 
The PSQ-18 is a validated instrument developed by Marshall and Hays (1994) intended 
specifically to measure satisfaction towards care provided by general practitioners (doctors). 
It has 18 questions (items), and comprises 5 dimensions of satisfaction; general satisfaction, 
technical quality, interpersonal manner, communication, financial aspects, time spent with 
doctor and accessibility and convenience (Marshall and Hays 1994). It is regarded as one of 
the most reliable instruments for evaluation of clinical care practice (Vrijhoef, Berbee et al. 
2009), specifically capturing patients’ feelings towards the care they are receiving or have 
received. Also, because it is simple and comprehensive it has been used widely and has been 
translated into different languages including Bahasa Malaysia (also known as Malaysian 
language), the national language of Malaysia. The translated PSQ-18 (BM) has been used to 
assess satisfaction towards health care services in Malaysia related to the implementation of 
the new national health financing scheme (Azimatun, Mohd Rizal et al. 2009) and caregivers’ 
satisfaction of healthcare delivery at paediatric clinics  (Aniza, Rizal et al. 2009). Despite 
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being validated, several translation problems have been identified in the available PSQ-18 
(BM) version. Firstly, several questions were translated from the original PSQ-18 as literal 
equivalents, which eliminated the contextual meanings of the original version. For example, 
attributive noun adjectives such as “just about perfect, businesslike, and impersonal” were 
translated inaccurately. Secondly, there were missing gradable adjectives (very, too) and 
missing plurals (doctors, doubts) in the BM translation. Therefore, there is a need to review 
and validate a new BM translation of the PSQ-18 before it can be used in the research 
presented in this thesis. In addition, given that the questionnaire had never been used in eye-
care services in Malaysia, the translation review and re-validation is considered important for 
reference in future optometry services studies.  
7.1.2 METHODS 
7.1.2.1 QUESTIONNAIRE 
Permission  for the use of the copyrighted PSQ-18 in English language was obtained 
from the original authors (Marshall and Hays 1994). The PhD candidate translated the 
questionnaire into the Bahasa Malaysia, in comparison with the previous two versions from 
Azimatun, Mohd Rizal et al. (2009) and Aniza, Rizal et al. (2009). Backward translation to 
English was then performed by five independent students who were studying English 
education. They were fluent in English and had Bahasa Malaysia as their mother language.  
Finally, modifications were made to the Bahasa Malaysia translation by the PhD candidate, 
based on the back translation and through discussions with the rest of the research team. The 
reconciled version of the questionnaire was identified as PSQ-18 (BM) and was validated in 
the phase 1 study at the Ampang Hospital Ophthalmology Clinic. 
7.1.2.2 PARTICIPANTS 
Following an examination by the optometrists, patient participants were approached 
and were asked by the PhD candidate if they were literate (able to read and write) in both the 
Bahasa Malaysia and English languages. They were required to score their satisfaction 
concerning the eye-care that they had just received on a five-point response scale ranging 1 to 
5 from “strongly agree” scored as 1 to “strongly disagree” scored as 5. Both questionnaires 
have identical scales and scoring. The questionnaire was administered in a random order with 
a delay of at least 10 minutes between the questionnaires. Once a patient completed a version 
of the questionnaire, the PhD candidate retained it immediately so that participants couldn’t 
refer to their response while administering the other version of the questionnaire. Twelve 
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participants, 7 males and 5 females were eligible and self-completed both the original English 
language and PSQ-18 (BM) versions of the questionnaire. Their mean age was 59.5 (SD12.7 
year), with a range of 36-75 years. There was no missing data in the participants’ responses. 
Patients who could not understand Bahasa Malaysia completely were excluded from this 
study. 
7.1.2.3 DATA ANALYSIS 
The validation study used Rasch analysis to measure psychometric components of the 
translated questionnaire. The Rasch analysis was conducted using a customized Winstep 
version software (Bond and Fox 2007), with scores fitted to the Andrich rating scale model 
for all 18 items and seven subscales of each questionnaire. This analysis approach has an 
advantage over statistical analysis as it has an interval scale where questions (item) 
difficulties and responses (person) abilities are estimated on a mutual logit (log odds) scale 
(Bond and Fox 2007). The analysis enables appropriate weights be assigned to each item so 
that the instrument characterizes the persons based on the items’ difficulty level (Bond and 
Fox 2007). Relationships between the seven dimensions in the questionnaire and the 
participants’ response scale were determined.   
 
Internal consistency using item reliability and person reliability of both questionnaire 
(instrument) and participants’ responses was determined as part of the validation. Item 
reliability indicates the replicability of the items if the instrument is to be tested to another 
sample (Bond and Fox 2007). Similarly, person reliability is the consistency in respondent’s 
performance if they were administered similar construct items. Good reliability index is 
indicated by Cronbach’s Alpha of >0.70 which means the items/responses are closely related 
as a group which is considered as reliable for measuring patients’ satisfaction.  
 
Both versions of PSQ-18 were analysed to test whether they meet the Rasch analysis 
model assumptions of unidimensionality, measurement precision and items targeting. 
According to Bond and Fox (2007) unidimensionality includes infit mean square (MnSq) and 
outfit MnSq which checks whether items measure a common underlying trait, with 
acceptable infit MnSq ranging from 0.70 to 1.30. Values which are outside of this range 
represent as outliers in the instrument and indicate some items do not fit into the overall 
structure of the instrument. Measurement precision uses person separation statistics with the 
minimum acceptable value for person separation being > 2.00. Lower values than 2.00 imply 
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that the instrument may not be sufficiently sensitive to discriminate between high and low 
responses. The performance of item difficulty relative to the ability of the participants is 
measured by item targeting. This is the mean item difference (logits difference) between the 
person and item mean logit which can be visualized in the Item-Person Map (IMP). A logits 
difference of < 1.0 is considered as good item targeting. The IMP for both PSQ-18 versions 
was visually inspected by the PhD candidate and compared to explore the response category 
behaviours and any relationship between the item difficulty and the person`s ability expressed 
in the logit scale, as shown in Figure 7-1. The IMP orders the logit of person and item in the 
same ruler with the left hand side being participant’s satisfaction values whereas those on the 
right hand side are item parameter values. The participants located on the upper left are 
considered to be “more satisfied” for the items located on the lower right of the ruler. In 
contrast, the items on the upper right of the ruler and above the mean item were domains 
which were difficult to achieve participants’ satisfaction.  
 
In this validation process, the PhD candidate also gathered any verbal feedback from 
the participants on the BM version so that it was well translated relative to its original PSQ-
18 and appropriate for the context of optometric eye-care services. The translation 
suggestions for any words or phrases were noted directly on the questionnaire and were 
referred to later after Rasch analysis was completed. 
7.1.3 RESULTS 
7.1.3.1 ITEM AND PERSON RELIABILITY 
Item reliability for both questionnaires was good, at 0.81 and 0.85 respectively for 
PSQ-18 (English) and PSQ-18 (BM). Person reliability for both PSQ-18 (English) and PSQ-
18 (BM) was found to have a good Cronbach’s Alpha of 0.84. These indicate both 
instruments and respondents are adequate to measure patient satisfaction. 
7.1.3.2 UNIDIMENSIONALITY 
Table 7-1 shows unidimensionality for both questionnaires. The item dimensionality 
(Infit MnSq) values were close to 1.0 (acceptable ranges are between 0.70 and 1.30) in both 
questionnaires, at 0.98 and 0.97 for PSQ-18 (English) and PSQ-18 (BM) respectively which 
indicates items fit into the instrument construct. Similarly, acceptable outfit MnSq of 0.93 
and 0.88 were observed respectively for PSQ-18 (English) and PSQ-18 (BM).  
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Table 7-1 Psychometric characteristics measured for PSQ-18 (English) and PSQ-18 (Bahasa 
Malaysia) 
 
Unidimensionality           PSQ-18 versions 
 English Bahasa Malaysia 
Infit MnSq 0.98 0.97 
Outfit MnSq 0.93 0.88 
   
MnSq Mean square 
 
7.1.3.3 MEASUREMENT PRECISION  
Person separation values were above the expected minimum value of 2.0, at 2.35 and 
2.38 for PSQ-18 (English) and PSQ-18 (BM) respectively, suggesting the items scoring 
method was adequately fitted with the Rasch model and was sensitive in discriminating 
between high and low responses.  
7.1.3.4 ITEM TARGETING 
The item targeting was also satisfactory in both questionnaires with items means of 
0.54 for PSQ-18 (English) and 0.63 for PSQ-18 (BM) were achieved. The Item-Person Map 
(IMP) in Figure 7-1 shows this mean item difference (logits difference) between the person 
and item mean logit. Logits difference of < 1.0 is considered as good item targeting. 
Inspection of the Person-item map showed that both of the questionnaires were similar in the 
distribution of items and persons. Both instruments showed that accessibility and 
convenience were the less satisfied (more difficult) subscales experienced by the participants, 
followed by financial and technical matters. The participants’ responses were also consistent 
in both questionnaires in relation to the more satisfied (easier) subscales below the mean 
items, which are communication, general satisfaction and interpersonal, with the exception 
for the item of time spent in the PSQ-18 (BM) questionnaire. Participants perceived 
interpersonal and general satisfaction as the easiest items when answering in both versions.  
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Figure 7-1: Item-Person Map of PSQ-18 (English) and PSQ 18 (Bahasa Malaysia) 
 
7.1.3.5 DISCUSSION 
The findings indicate that the Bahasa Malaysia translated version of PSQ-18 is reliable 
and comparable to the original questionnaire in English, with both versions having an 
acceptable range of psychometric characteristics. High Cronbach’s Alpha values obtained 
from both questionnaires indicated that the instruments have good internal consistency, which 
means that all of the items are closely related as a group. As the values are expected to 
increase with more items, it is suggested to keep a minimum number of items while 
maintaining a minimum value of 0.60 Cronbach’s Alpha (Bond and Fox 2007). The 
Cronbach’s Alpha of the current PSQ-18 Bahasa Malaysia achieved a better value as 
compared to the previous translated version by Azimatun, Mohd Rizal et al. (2009) of 0.72. 
This likely due to translation improvements that have been made to the current translation, 
after taking into account the limitations noted in the previous versions. The participants have 
also demonstrated a reliable response in answering both questionnaires; suggesting they 
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understood the items similarly despite different languages. Also, acceptable person separation 
values demonstrated by both questionnaires are suggesting that they have good measurement 
precision in assessing satisfaction differences among participants. Good items targeting 
values also indicated that the items difficulties were matched with the respondent’s ability. 
Therefore in this exercise, both questionnaires indicate that they have well-targeted items to 
assess participants who have higher expectations of the service in regards to satisfaction..   
 
In terms of language comprehension, the linguistic feedback from the participants 
indicates that the translation is comparable to the English version and was well understood 
and readable by the participants. There was only one concern reported by the participants 
when answering the translated BM questions, as shown in the person item map in regard to 
the time spent with the optometrist. Confusion occurred in answering the item because 
participants perceived a different meaning in the Bahasa Malaysia version than in the original 
English version. In the Bahasa Malaysia version they felt the item referred to the length of the 
optometric examination while in the original form they perceived it as the time that was 
allocated by the optometrist for the consultation. This confusion in the language expression 
was consolidated in the reconciled version of the PSQ-18 (BM) with the numbers of item 
remained the same. Additionally, a few grammatical modifications, for example prepositions, 
were made to this item in the later Bahasa Malaysia version in use in the study to overcome 
this issue.  
 
These findings from the Rasch analysis should be interpreted for testing the reliability, 
readability and comprehension of the translated Bahasa Malaysia questionnaire for the use in 
the subsequent phases of the research. Although there is an argument that subscales might 
imply multidimensionality according to face value, however these also contribute to a 
unidimensional scale of patient satisfaction. The minimum range of the sample size 
recommended is 16-36 participants for + 1 logit at 95% confidence interval (Linacre 1994) 
for precise estimation and fit analysis (Linacre 1994).The validation study was unable to 
recruit sufficient participants during the given period in the pilot study because only 12 of 30 
participants recruited were literate in both languages. English literacy is at minimal level 
among elderly Malaysians with approximately 10.8% literate in this language (Ozóg 1993). 
In the other hand, other ethnicities that are more literate in English were not literate in the 
national language Bahasa Malaysia, which also made few patients eligible to administer the 
questionnaires. Because the findings from this validation exercise were mainly to inform the 
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practicality of the use of the Bahasa Malaysia PSQ-18 questionnaire in optometric care, the 
sample size is less significant in this research context.  Considering this variation of ethnicity 
and languages existing in Malaysia, future study is recommended to translate and validate the 
PSQ-18 into the Chinese and Tamil languages. 
7.1.4 CONCLUSION 
Based on the Rasch analysis it can be concluded that as the ordering of subscale items 
using Rasch analysis was similar for the translated PSQ-18 Bahasa Malaysia version, it 
indicates that the subscales in the two languages functioned equally to in measuring 
participants’ satisfaction of eye-care services. A reconciled version of the translated PSQ-18 
(BM) incorporated all the feedbacks received from this validity test, and was used in the 
phase 2 study. However, despite good reliability being achieved, assistance in administration 
of the PSQ-18 (BM) should be provided to patients who are not literate in Bahasa Malaysia 
language. 
7.2 PATIENT SATISFACTION TOWARDS THE OPTOMETRIC EYE CARE 
PATHWAYS 
7.2.1 INTRODUCTION 
Satisfaction level is important as it is directly related to the quality of the care received 
by patients (Gregory 1983) and given this circumstance many studies have included 
satisfaction as one of the important factors to be considered in health care evaluation 
including eye-care services (Jagadeesan, Kalyan et al. 2008). With the rise in primary eye-
care demands and increasing expectation levels, it is becoming essential to evaluate patient 
satisfaction among people who are receiving eye examinations at different levels of care. The 
aim of this study was to assess patient satisfaction for two optometric eye-care pathways 
conducted at a primary care level in the Ampang Health Clinic and tertiary care level at the 
Ampang Hospital Ophthalmology Clinic, using the validated PSQ-18 (BM). This study also 
briefly presents the patients’ awareness towards optometrists at these two care levels and the 
factors that could influence this awareness. The study also identifies if there are any 
differences in satisfaction level across seven subscales of the PSQ-18 (BM): general 
satisfaction, technical quality, interpersonal manner, communication, financial aspects, time 
spent, accessibility and convenience; relative to the two different levels of care at Ampang 
Health Clinic and Ampang Hospital Ophthalmology Clinic. This outcome will provide 
187  
  
 
information about which optometric care level provides more satisfaction to the patients as it 
can be considered in future eye-care services improvement and planning. 
7.2.2 METHODS 
All participants recruited in the cross-sectional study of the phase 2 of the optometric 
pathways at the Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic were 
requested to complete a questionnaire after they had been examined by an optometrist. 
Patients were allocated a privacy whilst administering the questionnaire and this was 
conducted in a different space from the optometrist’s consultation room. Participants who 
were unable to read or write in Bahasa Malaysia due to illiteracy or/and visual impairment 
were assisted to administer the questionnaire by the PhD candidate or a trained research 
assistant. This was carried out by reading out the questionnaire to the patient.  
 
The questionnaire consisted of three parts: i) patients’ background such as age, gender, 
ethnicity, education level and occupation ii) understanding about optometrists and the 
definition of optometrist, and iii) satisfaction towards the eye-care that they have just 
received using the PSQ-18 (BM) (Appendix E). The whole questionnaire is in Bahasa 
Malaysia language. 
 
For the section related to understanding about optometrists, two brief questions were 
included (Appendix M). First, the patient was required to indicate “yes” or “no” to the 
question: “Do you understand what an optometrist in Malaysia is?” No further question if the 
response is “no”.  If the response is “yes”, patient was required to choose a suitable translated 
definition for the optometrist: 
i. A medical doctor who has a medical degree and trained in ocular health who can 
provide a complete eye examination, prescription for eye medications and perform 
eye procedures and surgery. 
ii. A medical doctor who has an advanced degree/ expertise in eye diseases 
(ophthalmology) who can deliver a complete eye examination, offer treatment, 
perform complex eye procedures and surgery and consultation of eye diseases. 
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iii. A primary health care practitioner who has a degree in optometry who can provide 
eye examination and vision tests including refraction, dispensing and selling glasses, 
detecting/diagnosing and managing diseases of the eye and provide rehabilitation for 
visual system conditions. 
iv. A practitioner who has a certificate in opticianry for assessment of blurring of vision 
(refraction) and dispensing glasses. 
 
The PSQ-18 (BM) assessed the satisfaction level related to optometric screening among 
patients who were examined by the optometrists at both study locations, Ampang Hospital 
Ophthalmology Clinic and Ampang Health Clinic. The questionnaire has 18 questions with 
items grouped into 7 subscales: general satisfaction (item 3 and 17), technical quality (item 2, 
4, 6 and 14), interpersonal manner (item 10 and 11), communication (item 1 and 13), 
financial aspects (item 5 and 7), time spent (item 12 and 15), accessibility and convenience 
(item 8, 9, 16 and 18). Responses to each item are given on a 5-point Likert scale ranging 
from 1 = strongly agree, 1 = agree, 3 = uncertain, 4 = disagree and 5 = strongly disagree. As 
the items were worded as both positive and negative the original response value for some 
items were reversed when scoring the value. Items within the same subscale were averaged to 
yield separate subscale scores. The higher score indicates good satisfaction with the 
optometric services while lower score indicates the opposite. Missing items were ignored 
when calculating the scores.  
 
A logistic regression was conducted to investigate whether or not different locations 
and patients’ characteristics (age, gender, ethnicity, education level and occupation) predicted 
awareness towards optometrists.  Education level and occupation status were regrouped into 
high education (secondary school, college, university) and low education (primary school and 
did not attend school) and employed and non-employed, respectively. The overall model 
significance for the logistic regression was presented with a β coefficient and odds ratios 
(OR).  A logit β of 0 indicates no relationship while a positive logit is associated with an 
increase in the logged odds of awareness and a negative logit is associated with a decrease in 
the logged odds of awareness. When all other predictors are held constant, an OR of 1 
indicates no association while an OR > 1 indicates a positive relationship and an OR < 1 is a 
negative association.  
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Multivariate analysis of covariance (MANCOVA) was conducted to determine if the 
seven outcomes of satisfaction scores vary by the two different locations of the optometric 
pathway (Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic) after 
controlling for patients’ age and gender (covariates).  Assessment of the dataset in both study 
populations showed normal distribution, Kolmogorov Smirnov of p>0.05. All the assumption 
for MANCOVA has been fulfilled including multivariate normality is present in the data. A 
test of equality of covariance was examined to determine if the analysis met the assumption 
of homogeneity of covariance. Pillai’s Trace of a p-value <0.05 indicates whether the 
covariates adjust for the satisfaction outcome and if the model shows a significant main effect 
when controlling for the covariates. To determine the association between locations and each 
individual satisfaction outcomes the p-values denoted in between-subjects effects were used. 
If a p-value for one of the satisfaction outcomes is <0.05, then there was a significant main 
effect amongst the study locations for that satisfaction outcome.  Post-hoc analyses were 
carried out for any significant main effect found.  
7.2.3 RESULTS 
A total of 170 participants, 81 participants and 89 participants from the Ampang 
Hospital Ophthalmology Clinic and Ampang Health Clinic respectively completed the 
questionnaire; 50 participants were assisted either by the PhD candidate or the research 
assistant. The mean age (SD) was 58.7 years (13.1) for Ampang Hospital Ophthalmology 
Clinic and 59.2 (10.8) years for Ampang Health Clinic.  The patients’ characteristics are 
given in Table 7-2. At both locations, the proportion of male and females were similar, χ2 (1, 
170) = 0.12, p=0.73). Similar proportions of ethnicity were also found at the two locations χ2 
(3, 170) = 2.21, p=0.53), with Malays in the majority. Most participants did complete their 
education at secondary school; the percentage of participants with high education was 51.8% 
(n=87) and with low education was 48.2% (n=81). There was a significant difference in the 
proportion of education level between locations χ2 (4, 168) = 9.67, p=0.05), with more 
patients at the Ampang Health Clinic not going to formal education.  The proportion 
difference in type of occupation between the two locations is not statistically significant, χ2 
(4, 168) = 4.76, p=0.31). The majority of patients were unemployed at both locations 
Ampang Health Clinic (n=45, 51.1%) and Ampang Hospital Ophthalmology Clinic (n=32, 
40.0%). When regrouped into two categories of employed and non-employed, these were 58 
patients (34.5%) and 110 patients (65.5%), respectively.  
 
190 
190 Chapter 7: Patients’ Satisfaction 
Table 7-2 Demographics for patients administered PSQ-18 questionnaire at Ampang Hospital 
Ophthalmology Clinic (AHOC) and Ampang Health Clinic (AHC) 
 
  
AHC AHOC 
Patients, n % Patients, n % 
Gender Male 46 51.7 44 54.3 
Female 43 48.3 37 45.7 
Ethnic Malay 40 44.9 41 50.6 
Chinese 36 40.4 32 39.5 
Indian 12 13.5 6 7.4 
Others 1 1.1 2 2.5 
Education 
level 
Did not attend school 17 19.3 12 15.0 
Primary school 27 30.7 25 31.3 
Secondary school 40 45.5 29 36.3 
College 4 4.5 8 10.0 
University 0 0.0 6 7.5 
Occupation Public sector 0 0.0 2 2.5 
Private sector 17 19.3 17 21.3 
Unemployed 45 51.1 32 40.0 
Retiree 14 15.9 19 23.8 
Others 12 13.6 10 12.5 
 
7.2.3.1 AWARENESS ABOUT OPTOMETRISTS 
The preliminary question about awareness of an optometrist was completed by 167 
participants, with 3 participants not indicating an answer.  Figure 7-2 shows that the majority 
of participants (n=134, 80.2%, 95%CI 73.4% to 86.0%) did not have any awareness about 
optometrists, and only 33 (19.8%, 95%CI 14.4% to 26.4%) participants claimed they know 
who is an optometrist. Of these 33 participants, only 12 (7.1%) of them gave a correct 
definition for an optometrist, these were 4 participants from the Ampang Health Clinic and 8 
participants from the hospital (Ampang Hospital Ophthalmology Clinic). For the remainder, 
most of them perceived an optometrist as a medical doctor with training in ocular health 
(8.2%), medical doctor with ophthalmology training (2.9%) and optician (1.2%). 
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Figure 7-2 Definition of optometrists given by participants at both locations 
 
The logistic regression findings are presented Table 7-3 with the model adequately 
fitting the data (Hosmer-Lemeshow, χ2 (8, n=167) =3.95, p=0.86). The strongest and 
significant predictors of awareness towards optometrist were being higher educated 
(OR=2.34, p<0.05). Other factors, that have OR 1.0 were: being employed (OR=1.96), 
patients recruited at the Ampang Hospital Ophthalmology Clinic (OR=1.75) and male 
(OR=1.56), although these were not statistically significant. Age and ethnicity were not 
shown to be a predictor of being aware towards what an optometrist was.  
 
  
Don't know who is an 
optometrist, 80.2 %
8.2 %
7.1 %
2.9 %
1.2 %
Know who is an 
optometrist, 19.4 %
Don't know who is an optometrist
Medical doctor with training in eye disease
Practitioner with optometry degree
Medical doctor with ophthalmology specialization
Practitioner with opticianry certificate
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Table 7-3 Logistic regression for the factors (age, gender, ethnicity, education level and 
occupation) associated with awareness towards optometrist  
 
 Factor Β Wald χ2 df p-value 
Odds 
ratio 
95% CI 
Lower Upper 
Location (AHOC) 0.56 1.56 1 0.21 1.75 0.73 4.20 
Age 0.01 0.37 1 0.54 1.01 0.97 1.06 
Gender (Male) 0.44 0.90 1 0.34 1.56 0.63 3.87 
Ethnicity        
  Malay (Reference)   12.38 3 0.01       
  Chinese -2.28 2.51 1 0.11 0.10 0.01 1.72 
  Indian -3.36 5.03 1 0.03 0.04 0.01 0.66 
  Other -0.96 0.41 1 0.52 0.38 0.02 7.26 
Education (High) 0.85 9.42 1 0.01 2.34 1.36 4.03 
Occupation (Employed) 0.67 1.61 1 0.20 1.96 0.69 5.55 
        
Test        
Overall model evaluation        
  Likelihood ratio test  51.10 1 0.01    
  Omnibus test  33.89 8 0.01    
Goodness-of-fit test        
  Hosmer & Lemeshow  3.95 8 0.86    
        
AHOC Ampang Hospital Ophthalmology Clinic 
  
7.2.3.2 SATISFACTION TOWARDS OPTOMETRIC EYE-CARE PATHWAYS  
A total of 170 participants, consisting of 81 and 89 participants at the Ampang Hospital 
Ophthalmology Clinic and Ampang Health Clinic respectively completed the translated 
Bahasa Malaysia version PSQ-18 regarding their satisfaction levels with the optometrist 
services they have received.  
 
The mean satisfactions for each subscale at the two locations are given in Table 7-4. 
High satisfaction was achieved in all subscales except for the financial and accessibilities 
sub-scales, where mean scores for these sub-scales were lowest at 3.29 (SD 0.64) and 3.15 
(SD 0.67) at Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic 
respectively. The mean score for interpersonal skills was the highest 4.23 (SD 0.59) and 4.28 
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(0.57) at both Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic 
respectively.  
Table 7-4 Mean score of seven satisfaction domain towards optometrist’s service at Ampang 
Hospital Ophthalmology Clinic (AHOC) and Ampang Health Clinic (AHC) 
 
Subscale AHOC 
Mean (SD) 
AHC 
Mean (SD) 
General  4.16 (0.564) 4.16 (0.61) 
Technical quality 3.88 (0.45) 3.83 (0.48) 
Interpersonal skill 4.23 (0.59) 4.28 (0.57) 
Communication 4.20 (0.72) 3.96 (0.70) 
Financial aspects 3.41 (0.64) 3.35 (0.96) 
Time spent  4.00 (0.62) 4.08 (0.67) 
Accessibility and convenience 3.29 (0.56) 3.15 (0.67) 
 
The subscale scores were normally distributed with Kolmogorov Smirnov of p>0.05. 
The assumption of homogeneity of covariance was met in the MANCOVA model and the 
results are shown in Table 7-5, with significant findings in bold text. The Pillai’s Trace 
indicated that both covariates age and gender did not significantly adjust the outcomes, 
p=0.51 and p=0.85 respectively. Different locations whether at Ampang Health Clinic or 
Ampang Hospital Ophthalmology Clinic also did not have a significant effect to the 
satisfaction outcomes when controlling for the covariates (p=0.09). Only the financial 
domains of satisfaction violated the assumption of homogeneity of variances. There were no 
significant differences for all of the patient satisfaction subscales between the two locations 
except for communication, F (1, 166) =4.28, p =0.04). This result suggests that, when 
adjusted for age and gender, patients at both locations had similar satisfaction levels in six 
domains: general, technical, interpersonal, financial, time spent and accessibility and 
convenience of the optometric screening they underwent. However, patients who had been 
screened at the Ampang Hospital Ophthalmology Clinic were significantly more satisfied 
with the communication aspect compared to those at the Ampang Health Clinic.   
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Table 7-5 Analysis of multivariate covariance (MANCOVA) on patient’s satisfaction 
outcomes with different optometric eye-care locations, adjusted for age and gender. 
 
 
  df MS F-value p-value Effect size 
Covariates Satisfaction      
  Age Communication 1 0.98 1.94 0.17 0.01 
  Technical 1 0.41 1.83 0.18 0.01 
  General 1 0.05 0.15 0.70 0.01 
  Financial 1 0.08 0.11 0.74 0.01 
  Accessibility 1 0.02 0.04 0.84 0.01 
  Interpersonal 1 0.27 0.76 0.39 0.01 
  Time spent 1 0.06 0.13 0.72 0.01 
       
  Gender Communication 1 0.60 1.19 0.28 0.01 
  Technical 1 0.09 0.39 0.53 0.01 
  General 1 0.01 0.02 0.90 0.01 
  Financial 1 0.06 0.09 0.76 0.01 
  Accessibility 1 0.36 0.93 0.34 0.01 
  Interpersonal 1 0.01 0.01 0.98 0.01 
  Time spent 1 0.09 0.21 0.65 0.01 
       
Factor       
  Location Communication 1 2.15 4.28 0.04 0.03 
  Technical 1 0.09 0.41 0.52 0.01 
  General 1 0.01 0.04 0.85 0.01 
  Financial 1 0.11 0.16 0.69 0.01 
  Accessibility 1 1.11 2.89 0.09 0.02 
  Interpersonal 1 0.13 0.36 0.55 0.02 
  Time spent 1 0.40 0.90 0.35 0.01 
df degree of freedom, MS mean square, significant at p<0.05 level, two-tailed 
 
7.2.4 DISCUSSION 
This study is the first to assess patient awareness and satisfaction in optometric eye-care 
using the PSQ-18 which was translated into Bahasa Malaysia. Public awareness and 
acceptance of the role of a profession are important factors in the development of a 
profession, with optometry being no different. In this study a small proportion (19.4%) of the 
participants claimed they knew what an optometrist was, but only 7% of them were able to 
define the profession accurately. Many patients thought optometrists are medical doctors with 
ophthalmology training or opticians who carry out refraction tests and dispense glasses. This 
finding is not surprising, as it reflects with Malaysian optometrists’ long-standing  have 
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concern about public awareness of their role (Tan and Lam 2010, Mohidin and Hashim 2011) 
which leads to less job satisfaction (Chen, Saidah Nafisah Jaafar et al. 2012). In one study, 
optometrists expressed they were unsure if they are being recognized by the public and that 
this limited their level of practise of optometry (Mohidin and Hashim 2011). Also in a similar 
study, a survey by (Tan and Lam 2010) found that confusion about this public perception is 
not only occurring in Malaysia but also in other countries in Asia where opticians are the 
majority of practitioners. Approximately 90% of Malaysian optometrists surveyed were 
worried about the level of awareness of the role of optometrists among the public (Tan and 
Lam 2010). By knowing different types of eye-care provider such as ophthalmologists, 
optometrists and optician, the public can access eye-care from an appropriate provider 
according to their eye problems. 
 
The reason for the very low awareness found in the current study could be due to the 
public has little knowledge about the role of optometrist as compared to ophthalmologist and 
optician.  The study outcomes supported this with more educated participant have displayed 
increased awareness of optometrist’s description. Because of this, there is overlapping of job 
descriptions in the public’s perception, especially when compared to the optical industry 
(Chung 2008). As a result, the public generally fail to differentiate the exclusive definition of 
optometrist in Malaysia with respect to the range of eye care services offered by optometrists 
relative to opticians. Confusion of the different scope of practice and roles is anticipated 
because of the opticians’ long standing history in vision care in Malaysia (Saabin 2011). In 
the early 1900 the  “spectacle man” was a norm in Malaysia; and he carried out subjective 
vision testing and sold readymade powered spectacles (Malaysia Optical Council 2011, 
April). The “spectacle man” was automatically accepted as optician in Malaysia under the 
Optical Act 1991  (Laws of Malaysia 2006c). Because opticians are legally able to name their 
practice as optometry in Malaysia (Laws of Malaysia 2006c), this has worsened the public 
awareness towards optometrists services.  
 
Second, the public is not necessarily aware of the education and training differences of 
ophthalmologists, optometrists and opticians (Chung 2008, Saabin 2011), consistent with the 
current findings. Because of this, the public may not be able to identify the different services 
provided by an optometrist and an optician. Also, some patients in the current study have 
mistaken an optometrist as the medical doctor who is trained in ophthalmology. This possibly 
occurred because patients generally perceive there are only two types of practitioners, doctors 
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and paramedics, at a hospital eye clinic setting. Paramedics are usually in uniform when on 
duty while doctors and optometrists are dressed casually with a white coat, so optometrists 
are easily mistaken for doctors. In addition, opticians are increasing in numbers and have 
become the majority providers of vision care in Malaysia, compared to optometrist numbers 
which have increased steadily but at a slower rate to that of opticians (Ministry of Health 
Malaysia 2010). This means there are more optical practices in Malaysia and many 
optometrists are employed by opticians, which consequently limited their optometry 
application into refraction and spectacle prescribing only services.  
 
This concern about the public perception of the optometrist’s role indicates a need for 
public education in eye-care so that they be able to distinguish different types of eye-care 
provider (Tan and Lam 2010, Mohidin and Hashim 2011). Education level and occupation 
are inter-related and thus contribute as factors for patients to recognize optometrists, as 
shown in the current study. Patients who work may have more exposure to eye-care services 
including optometrists and this may be the reason why they are likely to be more informed 
about optometrists. Public education can be carried out in many ways such as through mass 
media and during routine consultation with their general practitioner. For example, at primary 
care level there was increased patients’ inclination from private sector to seek specialty 
services in the public sector as result of being aware of the variety of specialty services 
(Aljunid 1995), which can be also relevant to eye-care. 
 
The current study also found that most participants examined by the optometrists 
showed high satisfaction levels across six of the satisfaction domains: general satisfaction, 
technical quality, interpersonal manner, financial aspects, time spent, accessibility and 
convenience received in both optometric pathways at the Ampang Hospital Ophthalmology 
Clinic and Ampang Health Clinic, regardless of age and gender. Although the group of 
participants at the Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic were 
different as a result of sampling, participants’ experiences were similar. This suggests that 
participants who received examination for diabetic retinopathy screening at the Ampang 
Health Clinic were satisfied with the service as much as those who underwent optometric 
examination at the Ampang Hospital Ophthalmology Clinic. However, participants 
demonstrated differences of satisfaction in communication; F (1,166 = 4.28, p<0.05) with 
lower satisfaction found for optometric pathway at the Ampang Health Clinic. The reason for 
this lower satisfaction was not studied but this is possibly because there were more 
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participants with lower education level (50.0%) recruited at the health clinic than at the 
hospital eye clinic. Lower education level may affect patient understanding of the eye 
examination and eye conditions explained by the optometrists who articulated generally in 
similar way because they were unaware of the patient’s education level. In a local study, 
satisfaction in the communication skill of the practitioners was important even for the person 
who takes care for the patient such as family members, as found in the study of (Aniza, Rizal 
et al. 2009). Different in proficiency level of Bahasa Malaysia among participants between 
the two study locations may have also occurred which may have contributed to the difference 
satisfactory level for communication subscale. However, as there were similar proportions of 
ethnicity found at the two locations, χ2 (3, 170) = 2.21, p=0.53); with Malay being the 
majority, this factor is considered to be not significant. 
 
This patient satisfaction findings from the current study are consistent with the 
satisfaction outcomes from a community based optometric clinic evaluated  by Sheen, Fone 
et al. (2009), with 94.8% very satisfied with the eye examination provided by optometrists. 
They indicated that one of the factors in satisfaction was a result of increased accessibility to 
eye-care services with shorter travel distance. In the current study, as the mean general 
satisfaction at Ampang Hospital Ophthalmology Clinic (4.16) was similar with the Ampang 
Health Clinic (4.16), this factor suggests the idea of expanding the eye-care services to 
primary care clinic. Effective primary eye-care will allow earlier detection of eye diseases 
thus substantially increased patient care and satisfaction (Ewbank 1997).  
 
However, although the mean score satisfaction was lowest for accessibility and 
convenience in the current study there was no significant difference between the locations, 
which suggests both locations are equal in this aspect of satisfaction. The mean scores were 
3.29 and 3.15 at the Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic 
respectively which indicates both clinics were relatively close to each other and the patients’ 
residences. Increased access has been shown to increased patient’s satisfaction (Coulter 
1997). Also better physical accessibility for eye care is important, especially for participants 
with vision problems and impairment because it involves driving or using public transport. 
Although reasons for lower accessibility were not studied, participants in both groups might 
be unsure whether the optometric service will be available after the study had been 
completed. Convenience issues such as feasibility of access and cost saving for optometric 
services have been addressed by O'Connor, Harper et al. (2012), which demonstrated patients 
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were very satisfied when their ocular conditions were monitored by an optometrist at a 
private practice as shared-care management. The study also claimed that the hospital-based 
ophthalmologist in return gained more time to attend to patients with acute eye diseases, and 
cases that needed surgical intervention. A separate study for accessibility in terms of physical 
access to the optometric eye-care pathways is presented individually in the Chapter 8 of the 
thesis. 
 
Results also indicated that participants expressed highest satisfaction for the 
interpersonal skills at both locations Ampang Hospital Ophthalmology Clinic and Ampang 
Health Clinic, with mean score 4.23 (SD 0.59) and 4.28 (SD 0.57) respectively. Good 
interpersonal skills generally involve patient-centeredness  clear communication, friendliness, 
warm concern and affection which are proven to give more satisfaction across different fields 
of care (Gregory 1983, Chan and Azman 2012). Excellent interpersonal skills make the 
participants comfortable and build up trust between participants and practitioners. This can 
lead to better compliance to medicine and follow up. Participants’ compliance to treatment is 
increased when practitioners display more interpersonal skills  (Lochman 1983). The 
optometric screening pathways designed in the current study required patients to attend a 
second eye examination at the hospital; therefore satisfaction is particularly important 
because it lays patients’ confidence and compliance for ophthalmology appointment at a later 
date.  
 
Women are generally associated with being less content with services they receive 
across disciplines such as psychiatry and nursing (Kolodinsky 1997, Foss 2002, Bener and 
Ghuloum 2013), because they demonstrated high expectation about their care. This study in 
contrast found that gender did not affect levels of satisfaction, consistent with what was 
found by Escarce, Kapur et al. (2003). This could mean the optometrists in the current study 
treated the participants equally across genders and also provided tailored care according to 
each patient they consulted. For example, more attention to body language should be paid 
when dealing with women participants because women are found to be more sensitive to the 
non-verbal communication of their care provider  (Eagly and Wood 1991). Similarly, age 
also did not show as a significant covariate for satisfaction in this current study at both study 
locations. This could be due to the similar mean age with an older range of participants were 
recruited in the current study. This finding is different to that found by Karlsson, Edberg et al. 
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(2013), in which older participants seemed to be satisfied with public care and services, 
which due to lower expectation of the service.  
 
The limitation of the current study was its inability to discuss dissatisfaction in the 
service as the PSQ-18 instrument has been found to be a better measure specifically for 
patient satisfaction (Stump, Dexter et al. 1995) especially in older adults, and it assessed 
generalized attitudes about  care (Pascoe, Attkisson et al. 1983).  Further study in this area 
would benefit from qualitative approaches that can investigate the reasons for satisfaction or 
dissatisfaction in depth and what elements of eye-care services can be improved in order to 
increase satisfaction. There were settings differences in each location where a group of 
patients with a range of eye problems were included at Ampang Hospital Ophthalmology 
Clinic and only patients screened for diabetic retinopathy at Ampang Health Clinic. This 
could possibly contribute to bias and differences in the mean levels of satisfaction as a result 
of different expectation of eye-care services. Matching patient groups with selected eye 
conditions such as glaucoma and cataract would be avenues to evaluate patient satisfaction 
specific to different ocular conditions in the future studies. 
7.2.5 CONCLUSION 
Knowledge of patient satisfaction is important in improving quality of eye-care 
especially in a newly implemented care program.  The current study suggests that despite 
participants being generally unaware about optometrist’s role they have demonstrated an 
equal satisfaction of the optometric eye-care whether at tertiary care level or primary care 
level. The findings of the current study for patient satisfaction would support the 
development and expansion of optometric eye care services at primary care level in 
community health centres, as patients in the current study were satisfied with services in 
many aspects of satisfaction except communication. Measures of patient satisfaction with 
health care services with the revised Bahasa Malaysia PSQ-18 at intervals could also serve as 
an ongoing quality audit measure within the eye-care system.  
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Chapter 8: Patients’ accessibility to optometric 
eye-care pathways in Ampang 
This chapter presents the patient accessibility component of the research which 
assessed physical access of the patients recruited during the optometric eye-care pathways at 
the Ampang Health Clinic and Ampang Hospital Ophthalmology Clinic in Ampang, 
Malaysia.  The study uses self-reported patient data for distance travel, time and mode of 
transportation and Geographic information system (GIS) mapping to produce a thematic map 
related to the eye-care services accessibility in the optometric pathways study.  
8.1 INTRODUCTION 
 Although eye-care resources in Malaysia have been  considered adequate and 
comparable with advanced facilities in Asia (Pizzarello, Abiose et al. 2004), other previous 
studies have suggested improving accessibility to eye-care services at a primary level, 
particularly for diabetic retinopathy screening and refractive services (Zainal, Ismail et al. 
2002, Goh, Yahya et al. 2005, Keat and Keat 2009, Goh, Omar et al. 2010). Comprehensive 
eye examinations in the Malaysian public healthcare system are predominantly available 
through secondary and tertiary care levels at hospital eye clinics. This is partly because most 
primary health clinics have limited eye-care resources (Ministry of Health Malaysia 2011a). 
Because of this, patients are usually referred to the hospital eye clinics even for general 
consultations. This has contributed to an increased burden for eye-care services at the hospital 
level (Salowi and Goh 2012). An important aspect of this is the ease with which patients can 
access hospital-based eye-care services.  
 
Accessibility to eye-care services has never been studied in Malaysia including 
Ampang which is a mukim (subdivision) of Hulu Langat district located approximately 13km 
to the east of Kuala Lumpur city centre. The Ampang municipal area is 143.5km2 with a 
population of approximately 125,000 people (Department of Statistics Malaysia 2009), which 
gives a population density of 880/km2. Currently, eye-care services for Ampang residents are 
provided at a public hospital eye clinic, Ampang Hospital Ophthalmology Clinic with the 
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Ampang Health Clinic being one of the main referral sources including for eye screening 
purposes.  
 
Distance and travel time to eye-care facilities  are interrelated as important factors in 
their accessibility (Christie and Fone 2003) and are the most common approaches used in 
healthcare accessibility studies (Higgs 2004). If it is difficult to access services then patients 
are less likely to use them.   Field and Briggs (2001)indicated  travel time is shorter with own 
transportation and that 70% of people who had no problem in accessing health care facilities 
own a car and that only 22% of them required home visit as compared to people without a 
car. Also, people who rely on public transport are usually those of lower socio-economic 
status who have poor accessibility to healthcare facilities especially when this requires long 
distance travel (Luo and Wang 2003, Baker, Bazargan et al. 2005). Other factors are known 
because of poor recommendation from general practitioner  for eye examination (Baker, 
Bazargan et al. 2005). Patients seek eye-care services more frequently when the importance 
of eye examination was explained by their routine health care providers. 
 
This study aims to determine the physical access to the two optometric eye-care 
pathways studied at the Ampang Health Clinic and Ampang Hospital Ophthalmology Clinic, 
by studying the distribution of patients’ home relative to the clinics and to determine the 
association of patients’ travel distance, travel time and mode of transportation with the 
locations of these clinics. 
8.2 METHODS 
8.2.1 SELF-REPORTED SURVEY 
This was a cross-sectional study carried out during the optometric eye-care pathways 
conducted earlier in the research for diabetic retinopathy screening at Ampang Health Clinic 
(Chapters 5) and referral triaging at Ampang Hospital Ophthalmology Clinic (Chapter 6). A 
total of 208 patients were recruited from both study locations, with mean age of 58.7 years 
(SD12.9) and 59.1 years (SD10.6) at the Ampang Hospital Ophthalmology Clinic and 
Ampang Health Clinic respectively. The gender distribution was also similar between the two 
locations, with male being 56.1% (n=55) at Ampang Hospital Ophthalmology Clinic and 
50.9% (n=56) at Ampang Health Clinic. The patients who recruited at these two clinics 
completed a simple survey at the end of each optometric examination to gather information 
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about their accessibility details to the clinics. The survey was in Bahasa Malaysia language 
and comprised of 3 questions (as translated to English):  
 Full home address including unit number, street names, city, state and postal code  
 The estimated distance (kilometre) and time (minutes) to reach the eye-care 
services (Ampang Hospital Ophthalmology Clinic or Ampang Health Clinic) from 
patient’s home  
 Mode of transportation (taxi, bus, train, car, motorcycle, bicycle, walking) used to 
access the Ampang Hospital Ophthalmology Clinic or Ampang Health Clinic for 
eye examination and whether the transportation is private (own) or public  
This information is essential for spatial data to determine distribution of eye-care 
services, patients’ home and to test association of mode of transport, distance and travel time 
with the two eye-care services conducted in the study.  
8.2.2 DATA ANALYSIS 
Distribution of patients relative to Ampang Hospital Ophthalmology Clinic and 
Ampang Health Clinic describes their physical access to eye-care services, and this was 
conducted from a geographical perspective using Geographic information system (GIS). The 
GIS analysis assessed the distribution of these patients who live adjacent to the clinics in 
order to determine if they have better accessibility and to map patients’ home locations 
relative to eye-care facilities to present their accessibility regardless of their current 
geographic location.  
 
Patient home addresses were initially transferred to an Excel datasheet to prepare for 
geocoding process. Addresses of the Ampang Hospital Ophthalmology Clinic, Ampang 
Health Clinic and other eye-care services available in Ampang and adjacent districts were 
retrieved from the Malaysian Society of Ophthalmology public website (http://mso.org.my).  
All recorded addresses were geocoded as latitude and longitude coordinates to 4 decimal 
points (approximate for 11 metre) by using an online geocoding tool program available at 
http://www.gpsvisualizer.com/geocoder. Incomplete and erroneous addresses were excluded 
from the analysis.  
 
Arc GIS package 10.1 (ESRI, Redlands, CA) program was used in the spatial analysis. 
Base maps of Selangor state and Ampang district were provided by the Malaysian Census 
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Department. Geodetic datum Kertau (RSO) was used in the map which is suitable for 
Peninsular Malaysia. Coordinates points for geocoded addresses were imported to the Arc 
Map program to create a single thematic map illustrating locations of patients’ home, the 
Ampang Hospital Ophthalmology Clinic, Ampang Health Clinic and other eye-care services. 
The spatial GIS technique approaches used in this current study are : proximity tools, point 
distance analysis and buffer in order to assess patients locations, eye-care services, and 
relationships of the attributes (Higgs 2004). As the road network spatial data was not 
available for Ampang when the analysis was conducted, linear distance in kilometre between 
point coordinates (point distance analysis) was used in the measurement. To determine if both 
Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic can be accessed by 
walking, buffer zones for 1km and 2km radii surrounding each Ampang Hospital 
Ophthalmology Clinic and Ampang Health Clinic were also added to be used in the 
proximity analysis.   
 
The self-reported survey data for estimated travel distance, travel time, mode of 
transportation was entered into a SPSS data sheet for statistical analysis. Chi-Square tests 
were performed to examine the association between categorical independent variables such as 
locations of optometric pathways (Ampang Hospital Ophthalmology Clinic and Ampang 
Health Clinic) with the categorical dependent variables; mode of transportations used by 
patients. One way ANOVA was used to test the association of numerical dependent variables; 
such as travel distance and travel time with the categorical independent variables; clinic 
location and mode of transportation. All statistical analysis was two-tailed with a significance 
level of p<0.05. When significant differences exist in the ANOVA, post-hoc tests (t-test) was 
conducted on the different combinations of transportation mode, with LSD adjustment for 
multiple comparisons (type 1 error), resulting in a significance level set at p<0.01. 
8.3 RESULTS 
8.3.1 DISTRIBUTIONS OF THE PATIENTS’ HOME TO OPTOMETRIC EYE-CARE CLINICS 
A total of 200 patients provided their home address, 96 patients and 104 patients from 
Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic respectively. Eight 
patients did not complete the home address information in the survey. Of these 200 addresses, 
only 169 were able to be geocoded. These were 85 patients and 84 patients who attended the 
Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic respectively during the 
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study period. The remaining 31 patients’ addresses were unable to be geocoded because the 
addresses they provided did not contain sufficient information for coding. These were 
excluded from the spatial analysis.  
 
The thematic map illustrates the distributions of the patients’ home relative to the 
Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic (Figure 8-1) in Ampang, 
with radii of 1km and 2km. The Ampang Hospital Ophthalmology Clinic and Ampang Health 
Clinic are located within 2.8km of each other, with approximate coordinates of 3.1282◦ N, 
101.7631◦E and 3.1453◦ N, 101.7614◦E respectively. Eleven eye-care services which are 
private ophthalmologists and hospital eye clinics are available in the adjacent subdistricts 
with 2 clinics located in Ampang. Patients’ locations in the Ampang map were visually 
inspected. There is an overlap of the distribution of the patients’ homes between those 
attending the Ampang Hospital Ophthalmology Clinic and the Ampang Health Clinic. 
Mapped patients coordinate points were then categorized into outer or inner Ampang, within 
1km radii and within 2km radii for descriptive and statistical analysis. A total of 155 patients 
(91.7%) recruited in the two optometric clinics lived in Ampang. A similar proportion of 
patients of Ampang Hospital Ophthalmology Clinic patients (n=12,14.1%,) and Ampang 
Health Clinic patients (15.5%, n=13) live within 1km of the Ampang Hospital 
Ophthalmology Clinic and Ampang Health Clinic respectively, which is not a significant 
difference χ2 (1, n=169) = 0.062, p=0.832.  More patients who were examined at Ampang 
Health Clinic (n=41, 48.8%) live within a walking distance of 2km radius, than those at the 
Ampang Hospital Ophthalmology Clinic (n=28, 32.9%), which is significantly different χ2 (1, 
n=169) = 4.404, p=0.036.  
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Figure 8-1 Distribution of the patients’ home within 1km and 2km radius from the hospital 
(Ampang Hospital Ophthalmology Clinic) and health clinic (Ampang Health Clinic) location, 
relative to other eye-care services 
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8.3.2 MODE OF TRANSPORTATION TO OPTOMETRIC EYE-CARE CLINICS 
A total of 203 patients, 96 and 107 at Ampang Hospital Ophthalmology Clinic and 
Ampang Health Clinic respectively, identified the mode of transport they used to access the 
optometric eye clinics and 5 patients did not. Participants at both locations accessed the 
facilities mostly by using their own transportation which were car 59.4% (Ampang Hospital 
Ophthalmology Clinic) and 43.9% (Ampang Health Clinic), and motorcycle 21.9% (Ampang 
Hospital Ophthalmology Clinic) and 25.2% (Ampang Health Clinic) as shown in Figure 8-2 
with approximately 15.5% higher proportion in the Ampang Hospital Ophthalmology Clinic 
group travelling by own car. Cycling and walking to both clinics appeared to be the least 
popular option. Except for taxis, only a few patients, n=3 (31.1%) and n=7 (6.5%) at Ampang 
Hospital Ophthalmology Clinic and Ampang Health Clinic respectively used other modes of 
public transportation such as buses and trains to access both clinics. A Chi-squared test 
showed that modes of transportation were not significantly different between the two 
optometric eye-care clinics χ2 (7, n=203)= 9.362, p=0.228. Both locations were accessed by 
the patients using similar mode of transportation, especially car, motorcycle and taxi.  
 
 
Figure 8-2 Different types of transportation used by patients to access Ampang Hospital 
Ophthalmology Clinic (AHOC) and Ampang Health Clinic (AHC) 
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Even though 203 patients indicated their mode of transport, 34 did not indicate their 
travel distance (kilometre) and time (minutes) and they were excluded from further statistical 
analysis. Table 8-1 shows the self-reported distance and travel time for 169 patients to access 
the optometric eye-care clinics using different mode of transportation. At both locations, 
patients who travelled by car, motorcycle, taxi and train appear to travel further than those 
who walk and ride bicycle. Also, patients who used car accessed the optometric eye-clinic 
faster than those who ride a bicycle or walk.  One-way ANOVA found there is statistically 
significant difference in travel time (minutes) between the different types of transportation, F 
(7, 161) = 8.109, p=0.001 but not the distance (kilometre) to access the optometric eye-care 
clinics, F (7, 161) =0.726, p=0.650. Post-hoc test found that the difference was significant 
(p<0.01) for travel time, between train and all type of transportation. 
Table 8-1 Travel distance (kilometres) and time (minutes) to Ampang Hospital 
Ophthalmology Clinic and Ampang Health Clinic by mode of transportation used by patients 
 
  
Ampang Hospital Ophthalmology Clinic 
(n=85) Ampang Health Clinic (n=84) 
n 
Distance (km) Time (min) 
n 
Distance (km) Time (min) 
Mean SD Mean SD Mean SD Mean SD 
Taxi 10 7.28 5.55 12.20 7.50 12 4.63 2.69 9.92 3.23 
Bus 3 4.77 2.72 10.67 4.93 6 5.22 2.13 10.17 2.64 
Train 0 0 0 0 0 3 8.73 6.32 54.00 65.51 
Rented car 0 0 0 0 0 2 2.10 .28 7.00 0.00 
Own car 51 7.84 7.96 12.57 7.33 36 4.38 4.05 9.14 4.56 
Motorcycle 18 8.98 10.31 14.83 12.33 20 3.89 2.00 9.20 2.75 
Bicycle 1 1.30 0  5.00 0  1 2.30 0  14.00 0  
Walking 2 1.55 0.35 13.50 13.44 4 2.25 1.38 27.50 17.86 
 
A total of 155 patients (78.7%) had their own transport. Having own transport made 
travel time less (11.34 minutes) as compared those without own transport (14.17 minutes) 
who used public transport; this difference is not significant F (1, 161) = 0.264, p=0.608. 
Similarly, no significant difference in travel distance, F (1, 161) = 1.697, p=0.195 was found 
for patients owning transport or not.  
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8.3.3 DISTANCE AND TRAVEL TIME TO OPTOMETRIC EYE-CARE CLINICS  
A total of 169 patients, 85 at Ampang Hospital Ophthalmology Clinic and 84 at 
Ampang Health Clinic respectively gave estimates for their travel distance and time in getting 
eye examination. The mean travel distance from patients’ home was 7.68 km (SD 8.05) and 
4.33 km (SD 3.36) to Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic 
respectively (Table 8-2), with significant differences shown in bold. One-way ANOVA 
indicated that the travel distance was significantly different F (1, 167) = 12.409, p=0.001 
between patients examined at Ampang Hospital Ophthalmology Clinic and Ampang Health 
Clinic. Despite the difference in the distance, the reported travel time to these two clinics 
appears to be similar at 12.87 minutes (SD 8.56) for Ampang Hospital Ophthalmology Clinic 
and 11.82 minutes (SD14.47), and shown to be not significant, F (1, 167) = 0.330, p=0.567.  
The results indicate patients attending the Ampang Health Clinic lived closer to the eye-care 
service than those who attended the Ampang Hospital Ophthalmology Clinic, but their travel 
time to reach these locations was similar. 
Table 8-2 One-way ANOVA for travel distance and travel time to the Ampang Hospital 
Ophthalmology Clinic and Ampang Health Clinic 
 
 Ampang 
Hospital 
Ophthalmology 
Clinic (n=85) 
Ampang 
Health Clinic 
(n=84) 
One-way ANOVA 
 Mean, SD Mean, SD df F-value p-value 
Distance (km) 7.68 (8.05) 4.33 (3.36) 1,167 12.409 0.001  
Time (min) 12.87 (8.56) 11.82 (14.47) 1,167 0.330 0.567 
 
8.4 DISCUSSION 
This study is the first attempt to better understand the accessibility to eye-care services 
in Ampang, in terms of travel distance, travel time, and mode of transportation. It evaluated 
access to both primary eye-care at Ampang Health Clinic and tertiary care eye-care level at 
Ampang Hospital Ophthalmology Clinic.  It provides an overview of the accessibility to eye-
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care services in the Ampang district which is very important in the planning for the future 
establishment of eye-care centres or ophthalmic clinics.  
The distance of each optometric eye-care clinics’ location from the patients’ home were 
shown to be significantly different, with patients at the Ampang Hospital Ophthalmology 
Clinic having travelled further than those attending Ampang Health Clinic. There were 802 
health clinics and 1927 village clinics in Malaysia, distributed relatively evenly across the 
country including rural areas (Ministry of Health Malaysia 2011b). This allows the people 
who live in rural villages, who usually have lower socioeconomic status, to access health care 
at shorter distance and at less cost. Subsequently, problem in accessing health care has been 
shown to  be related to reduced access to eye-care services (Baker, Bazargan et al. 2005). 
Because transport involves a cost-burden for patients, it may be that accessibility to an eye 
examination can be improved with patients being able to access services close to their most 
convenient place without having to travel far. The current study shows that significant 
number of patients (n=41, 48.8%) are located with a 2km walking distance from their home 
to optometric services at health clinic as compared to similar services at hospital level. The 
Ampang Health Clinic provides an alternative location at a community level for primary eye-
care services for patients who live closer to the health clinic. The finding on the closer 
location between eye-care service and patients’ home is consistent with Sheen, Fone et al. 
(2009) study. They also found that better accessibility is obtained when patients travelled less 
than 5 miles to the eye-care clinic within the community. Their study indicates that eye-care 
at community level has numerous advantages, not only shorter travelling distance to the 
hospital but also potentially to reduce visits to the hospital eye clinic.  
 
In the current study patients used similar mode of transportation to access both clinics 
and that most patients preferred to drive rather than use other types of transportation. There is 
the necessity of owning a vehicle in Malaysia, especially when other means of transport such 
as public transport are not possible and inconvenient. A state-wide survey was carried out in 
Kuala Lumpur by Kamba, Rahmat et al. (2007) for reasons why people prefer using cars. The 
study found that driving own car is more convenient and that public transport is associated 
with delays, extra expense and being less accessible than private transport (Kamba, Rahmat 
et al. 2007). These same problems might be also the reason why patients in the current study 
did not use public transportation as much as their own vehicle. In addition, even though the 
difference was not significant, the current study found that using own transportation made the 
travel time less, which supports the findings of Kamba, Rahmat et al. (2007) that driving own 
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car can avoid delays in accessing a facility. This is consistent that owning a vehicle is one of 
the most important factors for healthcare utilisation when patients have to travel long 
distances to health care facilities (Field and Briggs 2001). 
 
While the current study is a basic analysis of patients’ accessibility to eye-care services, 
it has the advantage of including data from actual patients recruited into the optometric 
pathways. Most large-scale studies used population-based and gravity-based (density) 
modelling as their approach to geospatial components in accessing health care (Higgs 2004). 
Other studies use secondary or retrospective data to make projection about the current service 
utilisation (Higgs 2004). This approach has been also associated with overestimation in the 
healthcare demand (Wan, Zou et al. 2012). Smaller studies such as the current study present a 
picture of actual patient-based accessibility using self-reported information to measure 
accessibility in the optometric eye-care pathways at the hospital and health clinic.  
 
Future studies would benefit from extending the GIS analysis by including the 
neighbourhood level analysis which can be conducted using the 3-steps floating catch area 
(3SFCA) method (Wan, Zou et al. 2012). Briefly, this approach considers three layers of 
spatial information for accessing health care: supply, demand and geographic pattern into the 
thematic map and therefore could estimate spatial analysis for the entire population residing 
in Ampang relative to the available eye-care services. Also, there are possibilities of error in 
reporting for the travel time to the study locations as data were retrieved from a self-reported 
survey. Estimates of these parameters may be different from one participant to another, and 
may depend on the mode of transportation. In order to improve the accuracy of geocoding 
home addresses provided by patients, this private information can be validated by using clinic 
records with prior consent from the patients. Hopefully, with more GIS work in Malaysia, 
road networks analysis should be included in the future study to obtain an actual travel 
distance and travel time able to adjust for mode of transportation and road traffic. However, 
this is not possible in the current study as the road network data is unavailable at the time of 
data collection.    
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8.5 CONCLUSION 
Patients attending the health clinic travelled a shorter distance than patients attending 
the eye hospital. Most patients preferred travelling by private car. The reasons for this are 
unclear. It may be that improvement of the public transportation services will support better 
access. Improvements to its reliability and access for older patrons would assist them in 
accessing eye-care services independently and safely. This study opens an opportunity for 
further investigation of accessibility in relation to frequency of ocular assessment for specific 
eye-conditions such as diabetic retinopathy.     
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Chapter 9: Cost-minimisation analysis of 
optometric eye-care pathway in 
comparison to the ophthalmology 
care pathway 
This chapter presents the cost analysis of the redesigned optometric pathway in the 
research as compared to the existing ophthalmology care pathway. The costing study 
consisted of two analyses: cost saving of practitioners’ time as an effect of the optometric eye 
care pathway and the comparison of patients’ cost between the ophthalmology care pathway 
and the revised optometric care pathway. 
9.1 INTRODUCTION 
Eye-care services in the Malaysian public eye-care sector are provided mainly by the 
ophthalmologists at the hospitals. This includes diabetic retinopathy screening and general 
ophthalmology. The existing Malaysian screening guideline on diabetic retinopathy 
recommends that patients can be referred to the hospital for screening (Ministry of Health 
Malaysia 2011a). Since 2002, the number of out-patients visiting hospital ophthalmology 
clinics following referrals has doubled from 93,797 (2002) to 153,715 (2010) (Salowi and 
Goh 2012) throughout Malaysia. This increase of numbers has raised problems in eye-care 
delivery and efficient use of resources. Most referrals were for screening of eye diseases and 
specifically diabetic retinopathy screenings which more than quadrupled from 4323 patients 
to 18,545 patients in the same period (Goh, Omar et al. 2010, Salowi and Goh 2012). 
 
Globally, optometrists are recognized as being able to provide diabetic retinopathy 
screenings effectively equivalent to that of the examination carried out by ophthalmologists 
(Tu, Palimar et al. 2004, Sheen, Fone et al. 2009). Patients without retinopathy were correctly 
detected by optometrists with up to an 80% sensitivity using a standard examination at 
primary care level (Harvey, Craney et al. 2006). If the clinical outcomes are similar, it is 
beneficial to determine which option is least costly so that resources can be optimized. 
However, the cost component of optometrist-led screenings in the public eye-care sector in 
Malaysia has not been investigated. The objective of this study was to conduct a costing 
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study of the revised optometric pathways (Chapter 5 and Chapter 6) designed in the research. 
It aims to demonstrate the potential cost-saving of screening delivered by a group of public 
sector optometrists. The study outcomes are important to complement the evaluation of the 
optometric eye-care pathways conducted in the research and to add to the evidence-base for 
improvement strategies required by the policy-makers. 
9.2 METHODS 
9.2.1 DESIGN  
The research was prospective cross-sectional for optometric screening conducted at two 
locations: Ampang Hospital Ophthalmology Clinic for referral triaging and at Ampang 
Health Clinic for diabetic retinopathy screening. A full description of these optometric eye-
care pathways relative to the existing ophthalmology care pathway was included in Chapter 5 
and Chapter 6 of the thesis. New patients in both optometric pathways were recruited 
according to specific inclusion and exclusion criteria, as defined in Chapter 3. Patients were 
eligible if they had no previous history of an eye examination or diabetic retinopathy 
screening. Ocular trauma cases and children younger than 12-year-old were excluded.  
9.2.2 OPTOMETRIC EYE-CARE PATHWAYS  
The Ampang Hospital Ophthalmology Clinic provides general ophthalmology (primary 
eye-care) and surgeries for people in Ampang who were referred to the clinic.  Practitioners 
who work in the Ampang Hospital Ophthalmology Clinic are ophthalmologists, general 
practitioners (including ophthalmology trainees) and optometrists, together with a support 
staff of paramedics. Patients need to be referred prior to ophthalmology consultation. Referral 
sources are from adjacent community health clinics, private general practitioners and private 
optometrists’ clinics, for various types of ocular conditions. Typically, in the existing 
ophthalmology care pathway at Ampang Hospital Ophthalmology Clinic, new patients who 
attended hospital ophthalmology for a consultation were encountered by paramedic, 
ophthalmologist and optometrist. Visual acuity was measured by the paramedic upon 
registration at the clinic, followed with assessment by an optometrist who performed 
refractive assessment when indicated by the ophthalmologist, prior to ophthalmologist’s 
consultation. The ophthalmologist then performed full eye examination which includes 
tonometry and slit-lamp biomicroscopy under pupil dilatation. 
For the current research in both optometric pathways, patients were examined 
independently by the optometrist participants where they performed a full eye examination 
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similar to the ophthalmologist’s and undertook the clinical procedures necessary for 
individual patient presentations. At the end of each examination optometrists decided if 
patients required referral to the ophthalmologist or follow-up. Patients completed a financial 
questionnaire for their expenditure in getting the eye examination (Appendix G).  
9.2.3 ANALYSIS STRATEGY  
This cost analysis refers to the costing of developing a cost inventory guideline 
described by Haddix, Teutsch et al. (2003). Cost minimisation analysis was used to compare 
the cost for the existing pathway and the optometric pathway, with the assumption that the 
clinical outcomes are similar in order to identify the more cost effective alternative for an eye 
examination. These optometric eye-care pathways were expected to reduce the numbers of 
patients who were unnecessarily referred to the hospital for ophthalmology consultation 
hence allowing more appropriate allocation of ophthalmology resources. The analysis sought 
to identify the extent to which optometrist examination in the optometric pathway could 
reduce the costs compared to the existing ophthalmology pathway. This cost analysis was 
conducted from the perspective of the health care provider and patients. Health care cost only 
includes the practitioners time spend for conducting an eye examination. Capital costs such as 
administration, space, instrument and consumable resources are not included and are assumed 
to be similar in both of the optometric pathways and the existing ophthalmology pathway. 
The cost that will change relates to the number of people seen by each practitioner. For 
patient costs, all potential, direct and indirect patients’ costs that were incurred in the existing 
pathway and the optometric pathway trialled in this research were also identified. Under this 
perspective, the undertaken analysis did not include costs and time required in re-training the 
optometrists. This is to determine whether the proposed optometric pathway is cost-saving 
and thus worthwhile to be considered for implementation.  
 
The existing ophthalmology care pathway involved the cost for the initial visit, 
excluding the visit that patients are required to attend the hospital for booking an appointment 
prior to the actual clinical consultation with the ophthalmologist. Although this visit to 
arrange an appointment involved ophthalmologist time to review the VA test and the 
patient’s referral letter, the step was considered brief and not significant. On the consultation 
day, costs include paramedic time conducting VA tests, optometrist’s time conducting 
refractive assessment and the ophthalmologist’s time for examining the patient. This excludes 
the time spent for a paramedic dilating a patient’s pupil and assisting the ophthalmologist 
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during the consultation. Costs for revised optometric pathway include the optometrist’s time 
to conduct eye examination which also includes refractive assessment.  
 
In the cost model, it was assumed that the patients examined by the optometrists would 
have been examined in similar way (standard eye examination) to that the ophthalmologist in 
the existing pathway, using the same instruments and method, as outlined in Chapter 3. 
Standard eye examination included certain tests which are VA test, pupil reflexes, tonometry 
and slit-lamp biomicroscopy with pupil dilatation. Under the current practises, the 
ophthalmology services protocol in Malaysia requires all new consultations include a 
standard eye examination. The cost model above was developed based on this condition 
which ophthalmologists carry out standard eye examination although the patients had 
received a prior standard examination by the optometrists. This protocol was made as the 
time interval between prior examination and ophthalmology consultation make take up 3 to 6 
months depending on staffing resources. Also, as the method used in optometric examination 
undertaken at both Ampang Health Clinic and Ampang Hospital Ophthalmology Clinic by 
the optometrists was similar, the analysis is estimated using a single cost model.  
9.2.4 VARIABLES, SOURCES OF INFORMATION AND CALCULATION METHOD 
The main measures used to assess the effect of the optometric eye care pathway were: 
1) less time spent for ophthalmologist on screening activity of patients and 2) less patient cost 
in attending optometric eye-care pathway. All costs were in 2013 Malaysian Ringgit (MYR). 
The currency was converted to United States Dollars (USD) using historical exchange rates 
as of 1st January 2013.  
9.2.4.1 PROVIDER COST 
Provider cost takes into account all incurred costs related to the time spent for each eye 
examination by all of the practitioners (ophthalmologist, optometrist and paramedic) 
involved, measured by salary and fringe benefits. Mean salary and fringe benefits of the 
practitioners were used. In the existing pathway, a new consultation consists of visual acuity 
test by paramedic (ophthalmic assistant), standard eye examination by ophthalmologist and 
other tests which are considered by ophthalmologist as necessary. This could be visual field 
test and refractive assessment by an optometrist. Since there is no established standard or 
information on the ophthalmologist’s time spent on conducting new consultation; the number 
of patients can be examined in hour is assumed as shown in Table 9-1.  
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Table 9-1 Salary per hour (MYR) for ophthalmologist, optometrist and paramedic according 
to procedure or test in a new patient consultation 
 
  
Procedure/test 
No. of patients seen per hour Basic and fringe benefits per patient 
MYR (USD) 
OPH 
 
OPT 
 
PARA OPH 
 
OPT 
 
PARA  
Standard eye 
examination  
3 2 N/A 26.49 
(6.04) 
17.18 
(3.92) 
N/A 
 
      
Refractive 
assessment 
N/A 4 N/A N/A 8.59 
(1.96) 
N/A 
       
Visual acuity test  
N/A N/A 6 N/A N/A 3.54 
(0.81) 
           
OPH Ophthalmologist, OPT Optometrist, PARA Paramedic 
N/A not applicable 
 
The average time of 20 minutes for an ophthalmologist to consult one new case was 
used in this current study.  This typically allows the ophthalmologists to examine 3 patients in 
an hour. Visual acuity test for each eye may take 10 minutes of the paramedic time; hence 6 
patients can be tested in an hour. Optometrists perform diagnostic tests and refraction as 
required by the ophthalmologist, which takes 15 minutes for each patient and 4 patients per 
hour. Table 9-1 also summarizes the salary per hour earned by the practitioners according to 
procedure they undertake during a typical new case consultation at the Ampang Hospital 
Ophthalmology Clinic. Ophthalmologists, optometrists and paramedics earn MYR79.47 
(USD18.12), MYR34.36 (USD7.83) and MYR21.23 (USD4.84) per hour. The cost of 
ophthalmologist’s service is higher (rate per hour) than the optometrist and the optometrist 
earn higher than the paramedic. The cost of services provided by each practitioner was 
calculated based on mean hourly salary, multiplied by the time they spent for the 
examination.  
9.2.4.2 CLINICAL DATA 
Additionally, clinical outcomes were also used from the Ministry of Health report 
(Ministry of Health New Zealand 2008, Ministry of Health Malaysia 2010, 2011a) and 
previous studies (Goh 2008, Salowi and Goh 2012). Although the studies were on diabetic 
retinopathy screening in Malaysia, the data simulate very well to the outcomes of the 
optometric pathways investigated in this thesis. The proportion data was used in the cost 
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modelling to show what could be different in the cost as a result of optometric eye care 
pathway as an intervention. The analysis sought to identify the extent to which the optometric 
eye care pathways could reduce costs compared to the existing ophthalmology pathway. It 
was expected that there was saving of ophthalmology resources associated with less time 
addressing unnecessary referral/normal screenings. For the analysis purpose, it is assumed 
that similar clinical outcomes are obtained from ophthalmology clinic with optometric 
examination carried out either at the hospital or the community clinics given that screening 
outcome is the same.  This analysis predominantly informs the calculation for the cost-
analysis using published estimates which specific to eye-care services in Malaysia. 
9.2.4.2.1 LESS TIME SPENT FOR NORMAL EYE EXAMINATION 
Ophthalmologist’s, optometrist’ and paramedic’s time spent to examine normal patients 
is considered redundant to the ophthalmology resources. Several studies and reports in 
Malaysia have demonstrated there is a consistent percentage of patients discharged after their 
first visit because of normal retina during the screening conducted at the hospital (Goh 2008, 
Keat and Keat 2009, Tajunisah, Azida et al. 2009).  
 
The study by Goh (2008) revealed that 63.3% of 10,586 patients screened by the 
ophthalmologist using standard examination at the hospital had normal fundi. This finding is 
very comparable with the study of Keat and Keat (2009) with 61.1% had no retinopathy. 
Smaller proportion (45.1%) of normal patients were found in the study of Tajunisah, Azida et 
al. (2009), but consistent with the two studies that there were a large proportion patients 
screened at the hospital eye clinic were normal. As an alternative to the hospital-based 
screening, these normal patients can be screened at a primary level by optometrists. Also, the 
outcome for diabetic retinopathy screening in this research (Chapter 5) showed that 76.0% 
had no retinopathy. So based on these four studies, the average percentage of normal (non-
referred) cases across the studies was 61.4%; these are patients who can be assessed by 
optometrists using standard examinations at a community level.  
 
For the cost analysis purpose, the data from Goh (2008) was used in the cost model of 
comparison between the existing ophthalmology’s resources with the optometric pathway. In 
the existing pathway all 10586 patients would be examined at the hospital by three 
practitioners: paramedic, optometrist and ophthalmologist. Refraction was assumed to be 
conducted by the optometrists only on 50% of the patients. With the optometric eye-care 
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pathway in place, the ophthalmologist would examine only 36.8% (3896 patients) of the 
patients who were referred to the ophthalmology clinic by the optometrists. At the hospital, 
this will only involve patients’ encounter with the paramedics and ophthalmologists. The cost 
model and assumption is shown in Table 9-2 below. 
Table 9-2 Cost model for comparison between existing ophthalmology care pathway with the 
optometric eye-care pathway 
 
 
No. 
patients 
Salary per 
patient MYR 
(USD) 
Existing pathway (N=10586 patients)   
All patients are seen by paramedic for VA test 6/hr 3.54 (0.81) 
All patients are seen by ophthalmologist for standard eye examination 3/hr 26.49 (6.04) 
50% patients are seen by optometrist for refraction 4/hr 8.59 (1.96) 
Optometric pathway (N=10586 patients) 
 
 
3896 patients seen by ophthalmologist for standard eye examination 3/hr 26.49 (6.04) 
10586 patients seen by optometrist for standard eye examination 2/hr 17.18 (3.92) 
 
 
 
 
Calculation involves the outcomes of the total number of ophthalmologists, the total 
hours ophthalmologists spend addressing normal cases and the mean hourly salary and fringe 
benefits per ophthalmologist (Table 9-3)  
Table 9-3 Cost comparison (per patient) between existing ophthalmology pathway with 
optometric eye-care pathway for examination of 10,586 patients according to types of 
procedures undertaken 
 
 Cost categories 
Existing 
pathway 
MYR (USD) 
Optometric 
pathway  
MYR (USD) 
Saving (+) 
/losses (-) 
MYR (USD) 
Standard eye examination by ophthalmologist 
(excluding pupil dilatation by paramedic) 
280,423.14  103,195.72  +177,227.42  
Standard eye examination (including VA test, 
refractive assessment) by optometrist  
0.00 181867.48  -181867.48 
Refractive assessment by optometrist 45,466.87 0.00 +45,466.87 
Visual acuity test by paramedic  37,456.80  0.00 +37,456.80 
Total cost eye examination 
 
363,346.81 
(82,800.90) 
285,063.20 
(64,961.30) 
78,283.61 
(17,839.60) 
Total cost per patient 
 
34.32 (7.82) 26.93 (6.14) 7.40 (1.69) 
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9.2.4.3 PATIENTS COST 
Patients cost were actual, given by the patients recruited for an eye examination at the 
Ampang Hospital Ophthalmology Clinic and Ampang Health Clinic, thus providing a true 
cost from the patients’ perspective. Direct costs encompassed transportation, food and 
indirect costs were salary lost and childcare/dependent cost. On a normal new consultation, a 
patient is charged according to the fees required by the Malaysian government for the type of 
service and/or the level of institution (public or private) that is delivering the service and type 
of patients (e.g. children, pensioners, government officers, citizenship status) as enacted by 
the Fees Act 1951 (Laws of Malaysia 2006a). For ophthalmology clinic, referral from public 
sector is free for first visit and MYR 5.00 (USD1.14) for subsequent follow-up. However, 
clinic registration fee is not included in the patients cost analysis as the patients recruited at 
the ophthalmology clinic were those who came to book appointment where no fee was 
charged for this purpose. At the health clinic, patients are charged MYR1.00 when they visit 
the health clinic or free if they are older than 60 years old. A total of 199 patients completed 
the questionnaire, of which 94 patients were from the Ampang Hospital Ophthalmology 
Clinic and 105 patients from the Ampang Health Clinic. 
9.3 RESULTS  
The cost analysis indicates that the cost for ophthalmology care pathway can be 
reduced by MYR78,283.61 (USD17,839.60) with the implementation of an optometric 
pathway as an alternative.  The principal source of savings in the optometric examination was 
less time spent for ophthalmologist on screening activity on normal patients. The cost of 
optometric service, MYR285,063.20 (USD64,961.30) was less than the existing 
ophthalmology program of MYR363,346.81 (USD82,800.90) as fewer patients were required 
to see an ophthalmologist at the hospital.  Higher cost is accumulated at the existing pathway 
as a single visit to the ophthalmology clinic at the hospital demanded paramedic’s and 
optometrist’s time in addition to the ophthalmologist’s time in a standard eye examination.  
 
The average cost spent for the optometric pathway was cheaper at MYR2.87 
(USD0.65) than the ophthalmology care at MYR8.14 (USD1.85) and MYR11.01 (USD2.51), 
respectively (Table 9-4). However, while fewer costs are spent for transportation, food and 
salary lost at the optometric pathway, these were not significant (p>0.05). A significant 
difference (F=5.121, p<0.05) was only seen in the amount spent for food with more cost 
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spent at the ophthalmology examination. In both pathways, childcare/dependent costs were 
not recorded by the patients. 
Table 9-4 Comparison of patients cost in ophthalmology pathway and optometric eye-care 
pathway 
 
  
  
Cost, MYR (USD), mean (SD) 
Existing pathway 
Optometric eye-
care pathway 
F-value p-value 
Transportation 7.00 (7.07) 5.87 (4.82) 1.820 0.179 
Food and drink 1.04 (2.88) 0.34 (1.39) 5.121 0.025 
Salary lost (patient & caregiver) 2.97 (17.15) 1.93 (10.08) 0.280 0.597 
Total patient cost (mean)  11.01 (2.51) 8.14 (1.85)   
 
9.4 DISCUSSION 
This is the first cost-analysis study of optometry-led ocular health screening services in 
Malaysia and the wider Asia region, comparing two eye-care settings: the existing 
ophthalmology care vs optometric led eye-care.  The results of this comparative evaluation 
indicate that the overall optometric eye-care pathway is cost-saving, from the perspective of 
both the provider and patients. Less cost is required to run optometric screenings in the 
revised pathway than in the existing pathway because firstly the number of patients accessing 
care at the hospital eye clinic is reduced by appropriate referral from optometric screening. 
Secondly the salary cost for optometrists is lower in Malaysia than that of the 
ophthalmologists causing the total provider cost also reduced.  
 
Globally, optometrist’s services are relatively less expensive than ophthalmologists’. In 
the US, a national telephone based survey of eye care practitioners found that the 
optometrists charged less than the ophthalmologists for routine eye examinations even though 
they use similar tests (Soroka 1991). In a UK study, the total cost of optometry services for 
diabetic retinopathy were shown to be cheaper than the fundus photography because the 
optometry service did not require other personnel to run the service such as medical 
photographer, grader and nurse as in the fundus photography programmes (Tu, Palimar et al. 
2004). Although fundus photography is found to be cost-effective (Jones and Edwards 2010), 
as optometrists are able to carry eye examination without the use of a fundus camera and 
other personnel, this will contribute significantly to the cost saving of running the screening. 
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Also, the consultation time increased significantly when fundus photography was added to 
slit-lamp biomicroscopy for each patient compared to undertaking the conventional slit-lamp 
biomicroscopy alone as demonstrated by Okoli and Mackay (2002). The costs will impact on 
both the practitioners and patients as longer periods are spent to complete the screening. 
Therefore an optometrist-led screening at primary care level would suggest a significant 
saving for patients as opposed to obtaining primary care ocular health screening at hospitals 
by ophthalmologists.  
 
Because ocular health screening programs led by optometrists are similar to those of the 
ophthalmologist at the hospital, this study focussed on analysing the service provided by 
optometrists conducted without the use of fundus camera. Data reflective of optometrist 
screening services using fundus camera would be worth further exploration. Other eye care 
services such as binocular vision assessment that can be provided by the optometrist were not 
accounted for in this analysis. The potential costs related to opportunistic detection of other 
conditions by optometrists have not been considered in this analysis. Results from the two 
optometric led ocular health screening pathways (Chapter 5 and Chapter 6) indicate that 
approximately 52.0% to 65.5% of patients presenting with diabetic retinopathy have other 
ocular conditions. Cost effective savings other than what have been estimated could be 
achieved by including these types of services in future analysis. As the current study was 
purposely designed to carry out cost analysis for ocular health screening services, particularly 
diabetic retinopathy, the cost component included is specific for this. 
 
In addition, the current study shows that patients’ visit for an eye examination 
consumed direct and indirect costs. The cost of the patients appears to be similar between the 
two pathways as the patients did not require paying any fees for booking and first-visit 
appointments. Substantially different costs would be determined if the study was extrapolated 
for a period of one year which would include follow up visits to the hospital. This issue 
warrants further investigation. Cost for food is higher at the hospital likely because the 
waiting time, which extended into lunch hours, is longer at the hospital eye clinic. As the 
community clinic is closer to the patients’ home as indicated in results of Chapter 8, the food 
cost of MYR4.87 (USD1.11) was less because the patients are likely to return home for lunch 
after the optometric examination. 
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The optometric pathway, while cost saving overall, also has the added benefit of 
“freeing” up ophthalmology time (that would have been spent assessing DR free patients) 
which can be re-allocated to other ophthalmology and medical care, such as photocoagulation 
and ocular surgeries. This is an added benefit to the overall health care system as there would 
be reduced costs associated with a reduction in waiting lists, and decreased patient morbidity 
from delayed treatment. According to the report of Goh (2008), 13.8% (1484 patients) had 
visual threatening retinopathy consisting of proliferative diabetic retinopathy and 
maculopathy that require focal laser treatment, vitrectomy and fundus fluorescein 
angiography by the ophthalmologist. From both the health care system and the patients’ 
perspective, cost of treatment can be reduced as a result of getting an early diagnosis of 
retinopathy because expensive cost for laser treatment or surgery can be avoided. Earlier 
detection and management of diabetes and diabetic retinopathy would reduce the need for 
these occasions of treatment. This potential healthcare cost saving is not analysed in the 
current study. There is no local study or report on the average lifetime ophthalmology cost of 
treating diabetic retinopathy in Malaysia, hence is an avenue for future study. If an 
assumption is made that an optometric eye-care pathway has potential to reduce the incidence 
of visual threatening retinopathy by half, further cost-reduction can be expected in the health 
care system for both ophthalmology resources and patients.  
 
The findings of this study suggest that the savings from the optometry-led screening 
may well exceed the costs of set-up and implementing the service in the long term, either at 
the ophthalmology clinic or at the community level. For example, the diabetic retinopathy 
screening conducted can be a benefit to patients, ophthalmology services and the health care 
system all together. These are achieved through increased accessibility for eye health 
screening as patients get eye examinations at the same place as their routine diabetes care, 
improved ophthalmologists’ productivity through increased opportunity for medical 
management and surgical care and reduced complications from visual threatening retinopathy 
(Prasad, Swindlehurst et al. 2001, Hulme, Tin-U et al. 2002, Warburton, Hale et al. 2004). 
These benefits are seen as very promising even if the optometrists are providing the service 
on a visiting basis at community level. In clinics where health budgets are constrained 
making it difficult to establish an optometric consulting room, the health manager of the 
clinic can make use of an existing consultation room on certain days of the week when the 
visiting optometrist comes. Screening services may be provided more readily if an 
optometrist is available permanently in the community clinic. In the existing care pathway in 
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Malaysia, family medicine specialists are available in some health clinics where they would 
carry out ocular health screenings (Ministry of Health Malaysia 2011a) as part of their job 
scope. However, this specialist’s consultation incurred similar salary cost with the 
ophthalmologists for the time spent per hour, thus the optometric eye-care pathway at the 
community level would still be more cost-efficient.  
 
The strength of this study is it used actual results from the community optometric 
pathway for diabetic retinopathy screening to inform the analytical strategy. The estimations 
for patients seen per hour also referred to a fully operational pathway taking place at the 
Ampang Hospital Ophthalmology Clinic. The cost-saving benefits of the optometric 
screening at the community clinic were projected to represent the effect from the revised 
pathway in the study. In addition, in line with the current clinical protocol at the Ampang 
Hospital Ophthalmology Clinic, the cost model assumed that the number of patients 
examined by ophthalmologist was similar at 3 patients per hour in both existing and 
optometric pathway. If the protocol can be revised so that ophthalmologists would not 
necessarily do a standard examination as the patients had been already examined by the 
optometrists (as opposed to no previous examination), so ophthalmologist would do 10 
minute consultations, hence allowing consulting of 6 patients per hour. This will potentially 
further reducing the cost and increasing productivity of the ophthalmology services as it 
would halve the ophthalmology cost in the “revised” pathway, and gain more than double of 
the saving for each eye examination (MYR166897.32) and also cost per patient (MYR15.77). 
 
These findings provide important information that will allow authorities and decision 
makers in eye care delivery to better understand the value of community-based screening 
services. As this study is novel in Malaysia and of small scale, the cost estimates generated 
for this study may not be generalizable to all health clinics available in Malaysia because of 
the differences in available ophthalmic instruments and workforce. Some clinics in other 
region in the country have been already equipped with mydriatic fundus cameras and 
dedicated paramedics or optometrists to capture the fundus image although there is still the 
issue of opportunistic detection of other eye conditions, which are not detected by fundus 
cameras.  Although the study was localized to Ampang, the findings can be generalized to 
adjacent districts and region in Malaysia that have populations with similar demographic and 
socioeconomic status (low to middle income). These findings therefore are still useful and 
relevant to the Malaysian context. Second, some assumptions were made because data were 
225  
  
 
unavailable for certain input parameters, such as the mean number of minutes 
ophthalmologists spent in conducting a screening or new case consultation. Future study of 
cost-effectiveness can be conducted by including the costs for training the optometrists and 
results can be compared with the existing training costs for medical assistants in fundus 
photography. 
9.5 CONCLUSION 
The results of this study indicated that optometrist-led screening is cost-effective from 
the perspective of both the health care system and public, compared to the existing 
ophthalmology pathway. The cost-saving from reducing patient numbers requiring 
ophthalmology examination at the hospital can be transferred into improving eye-care 
delivery by focussing ophthalmology resources on treatment. Therefore, this optometric 
model warrants careful consideration by policy makers when making decisions on expanding 
public eye-care services in Malaysia.  
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Chapter 10: Optometrists’ self-appraisal of 
their training, work practices, 
confidence and proficiency in ocular 
examination techniques, making 
diagnosis and management 
An important part of this research was the refresher training of the optometrists prior to 
the optometric pathways developed for the research. This chapter describes this training, the 
background of the optometrists and their level of confidence in diagnosing ocular conditions 
and managing the patients at three stages of the research; before refresher training, after 
refresher training and at the end of the research.  
10.1 INTRODUCTION 
Malaysian optometrists practise at both public sector and private sector such as hospital 
eye clinic and optical shops respectively (Ministry of Health Malaysia 2010). Optometry 
training in Malaysia is comparable to similar international institutions with graduates 
awarded with Bachelor Degree in Optometry (Malaysia Optical Council 2011). The 4-year 
training program meets the World Council Optometry (WCO) standard and is accredited by 
the Malaysian Qualification Agency (Malaysia Optical Council 2011). The Malaysian 
Qualification Agency outlines optometry training, which includes basic health sciences, 
vision sciences, pharmacology, ocular pathology, clinical optometry and industrial 
placements at both the public hospital and private optometrists. Hence Malaysian 
optometrists are trained to perform ocular techniques for comprehensive examination and 
recognizing abnormal signs of the eye to be able to detect ocular diseases. However several 
studies have found that private optometrists in Malaysia were not feeling confident with their 
ability to provide comprehensive eye examination (Tan and Lam 2010, Mohidin and Hashim 
2011), which was only practised by 44.0% to 59.0% of the surveyed optometrists. These 
studies also found that optometrists were rarely used direct ophthalmoscopy or slit-lamp 
biomicroscopy routinely. This is a significant indication that Malaysian optometry graduates 
228 
228 Chapter 10: Optometrists’ Self-appraisal 
are not fully practising what they have learnt from training in order to provide optometry 
care. 
 
Two previous studies have assessed the types and frequency of  examination techniques 
used by optometrists at practice and their confident in diagnosing a certain eye-conditions for 
example diabetic retinopathy (Schmid, Swann et al. 2002) and glaucoma (Myint, Edgar et al. 
2011). All were conducted in countries where optometry is fully established. An Australian-
based study reported that most optometrists (73.7%) always carried out dilated fundus 
examination and that most of them were often confident at differentiating fundus changes as 
result of diabetes from other retinal changes (Schmid, Swann et al. 2002). Myint, Edgar et al. 
(2011) found that the majority (62%) of surveyed British optometrists used a combination of 
direct and slit-lamp binocular indirect methods to assess the optic nerve head and 78% used 
non-contact tonometry to measure intraocular pressure. The results of their survey 
demonstrate that optometrists are well equipped to carry out screening for chronic eye 
conditions such as diabetic retinopathy and glaucoma, although the tests used varied. It may 
be presumed that self-perception of confidence and proficiency will affect the frequency of 
using certain ocular techniques.  
 
This self-appraisal study was to ascertain the confidence level of the participating 
optometrists in performing techniques and procedures and diagnosis prior to the clinical 
study, before and after the training and at the end of the optometric pathways. First, as the 
current study is the first conducted in Malaysia there is a need to evaluate the optometrists’ 
background and practise relative to the international benchmark of optometry. Knowledge 
about the training background, practices, confidence level in performing the techniques, 
making diagnosis and managing patient have never been studied among optometrists in the 
public sector and these would be useful to inform future improvement plans for the quality of 
services. The information of confidence in eye examination will also provide a reference for 
future research. Second, it is important to understand the level of optometrists’ self-assessed 
confidence prior to intervention as this can be improved through refresher training and 
clinical exposure from the optometric pathways. Although the sample size of optometrists 
included in the study was small, the findings may be applicable to the broader pool of 
Malaysian Optometrists.  
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10.2 METHOD 
The study was conducted in accordance with the relevant ethical approvals and the 
method described in the Chapter 3 of the thesis regarding optometrists’ recruitment in the 
research. Eight optometrists working in the public sector hospital in Selangor participated. As 
part of their participation, they attended a compulsory refresher training organized by the 
PhD candidate with support from the research team. An ophthalmologist was also invited to 
outline the Malaysian Clinical Practice Guideline in diabetic retinopathy screening. In the 
research, optometrists were required to self-assess their confidence and proficiency in 
performing a range of ophthalmic techniques, making a diagnosis,  management and primary 
eye-care tasks at three different intervals of the research; i) at the start of the refresher 
training, ii) at the end of the refresher training and 3) at the end of the optometric pathways.  
 
The training conducted for three days from 14th February 2013 to 16th February 
2013comprised a series of lectures and workshops which were focussed on the diagnosis and 
management of eye diseases, specifically red eyes, cataract, glaucoma and diabetic 
retinopathy. The topics included in the training are shown in the Table 10-1 with the learning 
outcomes expected to be achieved by the optometrists. Detailed information on the refresher 
training and the optometric pathways has been described in Chapter 3.  
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Table 10-1 Summary of topics included in the refresher training  
 
Topics  Contents 
History taking and recording 
 
Communication with patients in probing the patient’s history and 
symptoms and record findings of the history taking and 
examination 
 
Anomalies of eyelids and 
lacrimal apparatus 
 
Recognizing eyelids and lacrimal apparatus eye-conditions such 
as blepharitis, meibomian gland disease (MGD) and chalazion 
 
Anomalies of conjunctiva, 
cornea and sclera 
 
Recognizing eye-conditions of conjunctiva, cornea and sclera 
that presented as red eyes such as conjunctivitis, subconjuctival 
haemorrhage, Contact Lens Associated Red Eye (CLARE) and 
keratitis 
 
Anomalies of uvea and 
crystalline lens 
 
 
Recognizing abnormalities signs of uvea and crystalline lens. 
Distinguish different type of uvea and cataract  
Glaucoma 
 
Recognizing a range of glaucoma types and its features. 
Interpreting visual field and OCT analyser result. Measuring IOP 
and assessing optic disc and neuro-retinal rim (ISNT rule) 
 
Diabetic retinopathy 
 
Identifying fundus changes features from diabetes mellitus and 
discriminating the stages of diabetic retinopathy  
 
Diagnosis and management 
 
Making provisional and differential diagnosis. Identifying non-
ocular related conditions that may cause vision problem and offer 
appropriate advice to patients who do not needing, making a 
management plan for the investigation of the patient 
 
10.2.1 SELF-APPRAISAL QUESTIONNAIRE 
A questionnaire was used to evaluate optometrists’ knowledge, confidence and skills 
capacity across variety of primary eye-care techniques, diagnosis and management as in 
Appendix H. The self-confidence level and performance of each techniques and diagnosis 
were ranked on an ordinal scale on three occasions: before attending the refresher training 
(Pre-test); after completing the refresher training (Post 1); and on the last day of their 
participation in the optometric pathways (Post 2).  
 
An accompanying instruction sheet regarding the scoring was used in the questionnaire 
to support their self-administration, such as optometrists being asked to be truthful. They 
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were aware that the appraisal was meant for the purposes of the study. The questionnaire 
initially asked for details on the optometrists’ background and their access to instruments.  
Questions on clinical background included nine ophthalmic techniques learned during their 
optometry degree training: dilated ophthalmoscopy, undilated ophthalmoscopy, slit-lamp 
biomicroscopy, monocular indirect ophthalmoscopy, binocular indirect ophthalmoscopy, 
fundus photography, Goldmann applanation tonometry, gonioscopy, automated perimetry, 
indicated with a dichotomous scale of “yes” or “no”. They also indicated whether they have 
used the techniques in the past one year, also with dichotomous scale of “yes” or “no”. If 
optometrists answered “yes” to any of the techniques, there were required to indicate the 
frequency of using the instrument in a year using score 1 = almost never (at least once in a 
year), 2 = sometimes (at least once in a month) 3 = often (at least once a week) and 4 = 
always (at least once a day). The remaining of the questionnaire was divided into 3 sections 
as summarized below:  
 Section A: Confidence level in using those techniques. The optometrist self-
assessed their confidence level with the score being 1 = almost unsure, 2 = often 
unsure, 3 = often confident and 4 = always confident. Optometrists were briefed 
verbally prior to the self-administration about the scoring. Score of “always 
confident” is expected when optometrist has no doubt in using the instrument and 
performing the technique without assistant, and on the opposite “almost unsure” 
indicates when they required guidance and assistance to perform the techniques.  
 Section B: Confidence level in making diagnosis and managing for a range of 
ocular conditions grouped according to the ocular structures: conjunctiva, lacrimal 
gland, eyelids, sclera, cornea, uveal tract and three specific eye conditions which 
are cataract, glaucoma and diabetic retinopathy. For diabetic retinopathy, a set of 
questions were focussed on features of diabetic retinopathy based on a coloured 
fundus for example, microaneurysm and blot haemorrhages; and diabetic 
retinopathy grading (for example mild NPDR, severe PDR). Another subsection of 
this questionnaire was on confidence conducting co-management with the 
ophthalmologist for cataract, diabetic retinopathy and glaucoma. Level of 
confidence was scored similarly to Section A, on an ordinal scale from 1 to 4, with 
1 being almost unsure to 4 being always confidence. 
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 Section C: Proficiency level in performing a routine primary eye care tasks. Self-
appraisal for proficiency is scored as 1 (poor), 2 (average), 3 (good) and 4 
(excellent). Typically, score for “excellent” is expected when optometrist is able to 
perform the tasks without assistance and with highest quality.  Optometrist would 
score as “poor” if he/she required complete assistance to perform the techniques or 
tasks. The primary eye care tasks included in the appraisal :  
a. Taking a comprehensive patient clinical case history 
b. Performing preliminary examination and recording  
c. Deciding on requirements for refraction according to case indications 
d. Performing anterior and posterior segment examinations  
e. Measuring intraocular pressure  
f. Deciding on the necessity of conducting special diagnostic tests such  
g. Applying acquired knowledge to the examination findings to formulate an 
appropriate diagnosis 
h. Recording the patients’ examination findings in the patients’ record  
i. Preparing appropriate management plan for the patient’s problem 
j. Referring patients with ocular emergencies to the appropriate referral centres 
 
The questionnaire on section A and B were prepared by the PhD candidate, while 
section C was a pre-defined  set of questions developed by the Ministry of Health Optometry 
Audit committee (Ministry of Health Malaysia 2009b). Approval was obtained from the Head 
Malaysian Optometrist prior using the questionnaire for the study purpose. 
10.2.2 DATA ANALYSIS 
Descriptive data was presented for frequency and percentages. A non-parametric test 
was used in the study because the Likert data is discrete, tied numbers, and restricted range, 
which violates the assumption for normality (Norman 2010). Spearman rho correlation was 
used to test the association between frequency and confidence level in the technique, with 
correlation coefficient (rs) of > 0 implying positive agreement among ranks, rs < 0 implies 
negative agreement (or agreement in the reverse direction) and rs = 0 implies no agreement 
(Mukaka 2012).  
233  
  
 
 
Medians were reported for self-appraised confidence levels (1 = almost unsure, 2 = 
often unsure, 3 = often confident and 4 = always confident). To determine if there is a 
significant difference in optometrists’ self-appraised confidence across three study intervals 
(Pre-test, Post 1 and Post 2), Friedman test of mean rank differences among repeated 
measures (Sheldon, Fillyaw et al. 1996) for ordinal data was conducted, and rendered a Chi-
square value with the level of significance at p<0.05. When significant differences existed, 
post-hoc tests using Wilcoxon-signed rank test were conducted on the different combinations 
of related intervals, with Bonferroni adjustment for multiple comparisons (type 1 error), 
resulting in a significance level set at p<0.02. All statistical analysis was conducted using 
SPSS version 21. 
10.3 RESULTS 
The results presented here are the outcomes of optometrists’ background, self-
confidence in performing ophthalmic techniques (Section A) and making diagnosis for 
cataract, glaucoma and diabetic retinopathy (Section B). The remaining outcomes of Section 
B and Section C from the self-appraisal questionnaires are presented in Appendix N.   
10.3.1 OPTOMETRISTS’ BACKGROUND AND ACCESS TO INSTRUMENTS 
Eight optometrists, mean age 32.6 years (SD 2.0), range from 30 - 35 years, from 4 
hospitals: Hospital Kuala Lumpur (HKL), Hospital Ampang (HA), Hospital Putrajaya (HP) 
and Hospital Selayang (HS) in the Selangor state participated in the study, of whom 6 were 
female. Four of the optometrists were working at the same hospital (HKL), while the 
remaining four were working at three different hospitals across the state (HA, HS, HP). All 8 
optometrists graduated from the same local institution, Universiti Kebangsaan Malaysia 
(UKM) attaining a Bachelor of Optometry with honours, graduating between 2000 and 2005. 
The optometrists had been practising for between 3 to 12 years at Ophthalmology Clinics in 
the respective hospitals with an average of 8.1 years (SD 2.6) clinical experience in this 
environment. None of the optometrists had experience working in a remote hospital without 
ophthalmology services, although 6 had been involved in diabetic retinopathy screening using 
fundus photography as part of the activities organized by their respective hospitals in which 
they were employed. 
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Access to ophthalmic instruments for the optometrists varied across the ophthalmology 
clinics at these hospitals, dependant on the type of services available at a hospital. For 
example, as HKL is the largest ophthalmology clinic in Malaysia it has all of the instruments 
such as OCT and pachymetry which are not available at other hospitals. Generally, all of the 
ophthalmology clinics at these 4 hospitals were equipped with ophthalmic instruments 
sufficient for a complete eye examination, but these were not necessarily accessible to the 
optometrists. Direct ophthalmoscopy is available in each of the optometrist’s consultation 
rooms, while automated perimetry and fundus photography were accessible by all of the 
optometrists at all of the ophthalmology clinics at the hospitals. Six of the eight optometrists 
had direct access to slit-lamp biomicroscopy which was dedicated for usage by the 
optometrists; the remaining optometrists could use the ophthalmologist’ slit-lamp 
biomicroscope. Instruments such as the binocular indirect ophthalmoscope, Goldmann 
tonometer, gonioscopy lenses were only accessible by one optometrist at HP. None of the 
optometrists had access to a monocular indirect ophthalmoscope.  
 
Questions on techniques learnt during optometry degree training and their application at 
practice were asked following the questions on optometrists’ background. Optometrists were 
also asked to describe the frequency of usage for the instruments, selected from never (not 
even once), sometimes (at least once in a month), often (at least once a week) and always (at 
least once a day) in their normal working environment. Most optometrists learnt undilated 
ophthalmoscopy, slit-lamp biomicroscopy, binocular indirect ophthalmoscopy, Goldmann 
tonometry and automated perimetry. Techniques which were least learnt were monocular 
indirect ophthalmoscopy, fundus photography and gonioscopy. Figure 10-1 shows the learnt 
techniques, their use in practice and optometrists’ access to the instruments in order to 
perform the techniques.  
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Figure 10-1 Optometrists who have learnt ophthalmic techniques during undergraduate 
optometry training and used the techniques in a year prior to the study 
 
Figure 10-2 shows optometrist responses on the techniques learnt during their 
undergraduate optometry training and the frequency with which they performed the 
techniques at the beginning of the study. The survey found that except for automated 
perimetry, the optometrists in the study rarely used undilated ophthalmoscopy, slit-lamp 
biomicroscopy, binocular indirect ophthalmoscopy and Goldmann tonometry, all techniques 
which have been learned during undergraduate training. Monocular indirect ophthalmoscopy 
and gonioscopy were never used by any of the optometrists. Only one optometrist claimed 
had they used these techniques at least once a week within the current year, others never used 
them. Automated perimetry was the only technique that was frequently used by all of the 
optometrists. However, although fundus photography was not learnt during the undergraduate 
training, most optometrists were familiar with it. Three optometrists frequently carried out 
fundus photography at least once a day. Gonioscopy was learnt by 2 optometrists during their 
undergraduate training but was only used infrequently (once a month) by one optometrist.  
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Figure 10-2 Optometrists’ frequency of using ophthalmic techniques in a year prior to the 
study  
 
10.3.2 SECTION A: SELF-ASSESSED CONFIDENCE LEVEL IN PERFORMING TECHNIQUES 
Optometrists were asked in the questionnaire to give an appraisal of their confidence in using 
each technique, selecting a response from “almost unsure (score 1), often unsure (score 2), 
often confident (score 3) and always confident (score 4)”.  Figure 10-3 shows the 
optometrists’ rating of their confidence in conducting the techniques prior to the refresher 
training. The majority of the optometrists reported lacking confidence in almost all of the 
techniques except automated perimetry, followed by fundus photography and undilated 
ophthalmoscopy.  
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Figure 10-3 Optometrists’ self-assessed confidence in using ophthalmic techniques prior to 
the refresher training 
 
A Spearman rank correlation was conducted to determine the relationship between 
frequency of practise and self-assessed confidence using the techniques. Results are shown in 
Table 10-2.  There was a positive correlation between the frequency of using the techniques 
and level of confidence for all of the techniques, with a significant association only for 
dilated ophthalmoscopy (rs =0.72, n=8, p<0.05).  
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Table 10-2 Association between optometrist’s self-assessed confidence of using ophthalmic 
techniques with its usage frequency in a year prior to the study 
 
Techniques 
 
Spearman’s Rho (rs) p-value <0.05 
DO 0.72 0.04 
UO 0.38 0.36 
SL 0.63 0.09 
BIO 0.38 0.36 
FP 0.53 0.17 
GAT 0.52 0.18 
AP 0.21 0.60 
DO Dilated ophthalmoscopy , UO Undilated ophthalmoscopy , SL Slit-lamp biomicroscopy ,  
BIO Binocular indirect ophthalmoscopy, FP Fundus photography, GAT Goldmann 
applanation tonometry, AP Automated perimetry 
 
Figure 10-4 (overleaf) shows the optometrists’ rating of their confidence in conducting 
the techniques at three intervals of the study. There are increased numbers of optometrist who 
were feeling at least “often confident” in performing all of the techniques specifically SL and 
GAT after they attended the refresher training (Post 1) and at the end of the optometric 
pathways (Post 2), relative to the Pre-test. Not much improvement was seen in gonioscopy 
with 5 optometrists have remained “often unsure” at Post 2. Similarly, the numbers of 
optometrists being always confident in AP were same at Post 1 (7 optometrists) and all of 
them were always confident at Post 2.  
 
There was improvement of median confidence prior to refresher training (Pre-test) and 
after refresher training (Post 1) and to end of the optometric pathways (Post 2) for all of the 
techniques, with the largest reported improvement seen in Goldmann tonometry. The smallest 
improvement of confidence was seen in automated perimetry. Comparison of the repeated 
measures for the three study intervals (Pre-test, Post1 and Post 2) was performed using 
Friedman’s test showing a statistically significant increase in median for optometrists’ level 
of confidence for all of the techniques except undilated ophthalmoscopy and automated 
perimetry, as shown in Table 10-3.  
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Table 10-3 Median of optometrists’ level of confidence in performing the techniques at Pre-
test (before refresher training), Post 1 (after refresher training) and Post 2 (end of the 
optometric pathways) 
 
 Median Friedman test 
Techniques Pre-test Post 1 Post 2 Chi-Square  
2(2,n=8)  
p-value 
<0.05 
DO 3.00  3.00  3.50  7.11  0.03 
UO 3.00  3.00  3.00  3.13  0.21 
SL 1.50  2.50  3.00  12.09  0.01 
MIO 1.50  2.00  2.50  8.24  0.02 
BIO 1.00  2.00  3.00  7.60  0.02 
FP 3.50  4.00  4.00  6.62  0.04 
GAT 2.00  2.00  4.00  10.96  0.01 
G 1.00  1.00  2.00  8.27  0.02 
AP 4.00  4.00  4.00  2.00  0.37 
DO Dilated ophthalmoscopy , UO Undilated ophthalmoscopy , SL Slit-lamp biomicroscopy, MIO 
Monocular indirect ophthalmoscopy, BIO Binocular indirect ophthalmoscopy, FP Fundus 
photography, GAT Goldmann applanation tonometry, G Gonioscopy , AP Automated perimetry 
 
Figure 10-4 also shows that despite an overall improvement in confidence level for 
these techniques, post-hoc analysis with Wilcoxon signed-rank test indicated that significant 
changes (p<0.02) were between the end of study (Post 2) and before training (Pre-test) only 
for slit-lamp biomicroscopy (Z=-2.65, p=0.01) and fundus photography (Z=-2.43, p=0.02). 
Fundus photography had also showed significant changes at Z=-2.43, p=0.02 between the end 
of study (post 2) and after training (Post 1).  
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Figure 10-4 Optometrists’ self-assessed confidence in using ophthalmic techniques at Pre-test (before refresher training), Post 1 (after refresher 
training) and Post 2 (end of the optometric pathways) *, P<0.05 (Friedman test); **, P<0.02 (Post-hoc test)  
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10.3.3 SECTION B: SELF-ASSESSED CONFIDENCE LEVEL IN MAKING DIAGNOSIS FOR 
CATARACT, GLAUCOMA AND DIABETIC RETINOPATHY  
The optometrists self-assessed their confidence level for diagnosing a range of eye 
conditions such as cataract, glaucoma and diabetic retinopathy, using 4 rating scale: almost 
unsure (score 1), often unsure (score 2), often confident (score 3) and always confident (score 
4).  
10.3.3.1.1 CATARACT 
Self-appraised confidence was made for three types of cataract: posterior subcapsular 
cataract (PSCC), nuclear cataract (NC) and cortical cataract (CC) as illustrated in Figure 10-5 
(overleaf). Most optometrists were feeling at least “often confident” before the training. More 
optometrists were becoming confident in diagnosing these cataracts after the training, and at 
the end of the optometric pathways. While none were unsure in diagnosing NC and CC, there 
were 2 optometrists who remain “often unsure” in diagnosing PSCC at the end of the 
optometric pathways. The median for confidence level in diagnosing different types of 
cataract was high (3.00) and remained the same over the study period except for cortical 
cataract, where the median increased at the end of the study Table 10-4. Friedman’s test 
indicates there were no significant differences at the three study intervals for the 
optometrists’ confidence.  
Table 10-4 Median of optometrists’ level of confidence in diagnosing cataract at Pre-test 
(before refresher training), Post 1 (after refresher training) and Post 2 (end of the optometric 
pathways) 
 
 Median Friedman test 
 Pre-test Post 1 Post 2 Chi-Square  
2(2,n=8)  
p-value 
<0.05 
Posterior subcapsular  3.00  3.00  3.00  2.33 0.31 
Nuclear  3.00  3.00  3.00  2.95 0.23 
Cortical  3.00  3.00  3.50  5.36 0.07 
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Figure 10-5  Optometrists’ self-assessed confidence in diagnosing cataract: posterior sub 
capsular cataract (PSCC), nuclear cataract (NC), cortical cataract (CC) at Pre-test (before 
refresher training), Post 1 (after refresher training) and Post 2 (end of the optometric 
pathways).  
 
10.3.3.1.2 GLAUCOMA 
Self-appraised confidence level was assessed for  ocular hypertension (OHT), primary 
open angle glaucoma (POAG), normal tension glaucoma (NTG) and acute angle closure 
glaucoma (ACG) as shown in Figure 10-6 (overleaf). Most optometrists had shown 
confidence in diagnosing all types of glaucoma before they attended the training except for 
NTG and ACG.  More optometrists were confident at the end of the training and at the end of 
the study, with no one being unsure for diagnosing POAG and ACG.  The median of 
confidence increased in diagnosing all types of glaucoma; ocular hypertension (OHT), 
primary open angle glaucoma (POAG), normal-tension glaucoma (NTG) and acute angle 
closure glaucoma (ACG) from  Pre-test (before refresher training), Post 1 (after refresher 
training) and Post 2 (end of the optometric pathways). Friedman’s tests shows there were 
significant different in the self-appraised confidence for diagnosing all types of glaucoma 
except for NTG over the three study intervals, as shown inTable 10-5.  
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Table 10-5 Median of optometrists’ level of confidence in diagnosing glaucoma at Pre-test 
(before refresher training), Post 1 (after refresher training) and Post 2 (end of the optometric 
pathways) 
 
 Median Friedman test 
 Pre-test Post 1 Post 2 Chi-Square  
2(2, n=8) 
p-value 
<0.05 
Ocular hypertension 2.00  3.00  3.00  6.33 0.04 
Primary open angle glaucoma 2.00  3.00  3.00   7.63 0.02 
Normal-tension glaucoma 2.50  3.00  3.50  4.74 0.09 
Acute angle closure glaucoma 2.00  3.00  3.00  8.00 0.02 
 
The post hoc analysis indicated that significant increase of confidence were between 
the end of study (Post 2) and before training (Pre-test) Z= -2.46, p=0.01 for diagnosing 
POAG despite an overall significant improvement, which also shown in Figure 10-6. 
 
Figure 10-6  Optometrists’ self-assessed confidence in diagnosing glaucoma: Ocular 
hypertension (OHT), primary open angle glaucoma (POAG), normal tension glaucoma 
(NTG), angle-closure glaucoma (ACG) at Pre-test (before refresher training), Post 1 (after 
refresher training) and Post 2 (end of the optometric pathways) P<0.05 (Friedman test); **, 
P<0.02 (Post-hoc test) 
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10.3.3.1.3 DIABETIC RETINOPATHY 
Optometrists also self-assessed their confidence in grading diabetic retinopathy (DR) 
stages based on coloured fundus photos for mild non-proliferative DR, moderate non-
proliferative DR, severe non-proliferative DR, very severe non-proliferative DR, early 
proliferative DR, high risk proliferative DR, severe proliferative DR, advanced diabetic eye 
disease (ADED) and maculopathy. The number of optometrists being often confident was 
increased after the training for grading all of the retinopathy stages.  The least improvement 
in level of confidence was seen in identifying mild NPDR and moderate NPDR. Friedman’s 
tests shows there were significant differences in the self-appraised confidence for grading 
very severe NPDR, severe NPDR, high risk PDR, severe PDR, ADED and macular oedema 
as shown in Table 10-6.  
Table 10-6 Median of optometrists’ level of confidence in grading diabetic retinopathy at 
Pre-test (before refresher training), Post 1 (after refresher training) and Post 2 (end of the 
optometric pathways) 
 
 Grading of retinopathy Median  Friedman test 
 Pre-test Post 1 Post 2 Chi-square 
2(2, n=8) 
p-value 
<0.05 
Mild NPDR 4.00  4.00  4.00    3.71 0.16 
Moderate NPDR 4.00  4.00  4.00  5.64 0.06 
Severe NPDR 3.00 3.00  4.00  8.96 0.01 
Very Severe NPDR 2.50  3.00  4.00  11.21 0.01 
Early PDR 2.50  3.00  3.00  5.30 0.07 
High Risk PDR 2.00  3.00  3.00  9.29 0.01 
Severe PDR 2.50  3.00  3.50  7.30 0.03 
ADED 3.00  3.00  4.00  7.00 0.03 
Diabetic Macular Oedema 2.00  3.00  3.00  6.35 0.04 
NPDR Non-Proliferative Diabetic Retinopathy, PDR Proliferative Diabetic Retinopathy, ADED 
Advanced Diabetic Eye Disease 
 
Despite an overall significant improvement across the three intervals, the post-hoc 
analysis for the significant improvement indicated that changes were significant (p<0.02) for 
very severe NPDR between after training (Post 1) and before training (Pre-test) Z= -2.45, 
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p=0.01 and at the end of study (Post 2) and before training (Pre-test) Z= -2.40, p=0.02, as 
shown in Figure 10-7 (overleaf).  
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Figure 10-7 Optometrists’ self-assessed confidence in grading diabetic retinopathy at Pre-test (before refresher training), Post 1 (after refresher 
training) and Post 2 (end of the optometric pathways) P<0.05 (Friedman test); **, P<0.02(Post-hoc test) 
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10.4 DISCUSSION 
The current study found that optometrists despite having learned a range of ophthalmic 
techniques during undergraduate training, their application in practice was minimal. Lack of 
practice has been shown to be associated with confidence level in performing the techniques.  
Self-assessed confidence level was found in the study to increase with training and following 
a period of clinical exposure. 
10.4.1  UNDERUTILISATION OF OPTOMETRY KNOWLEDGE IN PRACTICE 
The survey found relatively little application of techniques learnt during undergraduate 
occurred among the participating optometrists for almost all of the techniques except 
automated perimetry. Slit-lamp biomicroscopy was only used by one optometrist in the 
current study at least once a week. In comparison, the majority of Australian optometrists 
used this technique very frequent with pupil dilatation, along with direct ophthalmoscopy and 
binocular indirect ophthalmoscopy (Schmid, Swann et al. 2002). The optometrists’ access to 
fundus photography is easier in the current study as compared to Schmid & Swann et al. 
(2002) which is likely because of the different practice setting. The current study involved 
optometrists who practise in established public sector ophthalmology clinics while Schmid & 
Swann et al. (2002) recruited private optometrists. Both studies indicated that monocular 
indirect ophthalmoscopy was rarely used by the optometrists which is due to higher 
preference of using a common technique such as direct ophthalmoscopy.  
 
Because of the minimal application of the techniques, the findings also indicated that 
optometrists in the study who work at the public sector may not be conducting  full eye 
examination routinely, similar to those results found by Mohidin & Hashim (2011) in a 
survey carried out in 2007 among private optometrists in Kuala Lumpur and the Klang 
Valley. Mohidin & Hashim (2011) found that of the 61 respondents, only 44% claimed to 
perform comprehensive eye examinations. One of the primary reasons given was insufficient 
instruments (90%). The survey of equipment inventories in that study however found that all 
of the respondents had direct ophthalmoscopes (100%) and slit-lamp biomicroscopes (82%) 
in their practices (Mohidin and Hashim (2011). Unfortunately, even though all of the 
optometrists surveyed by Mohidin & Hashim (2011) had access to direct ophthalmoscopes, 
the frequency of usage was only 36% which is comparable to that found in this current study 
(50%).  
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This was also similar to the current study where optometrists had also access to 
instruments such as slit-lamp biomicroscopy which is sufficient for conducting a 
comprehensive eye examination. Direct ophthalmoscopy is readily available at the hospital 
eye clinic, but only three optometrists in this current study had used it within the current year, 
with a frequency of only once a month. The underutilisation is greater for slit-lamp 
biomicroscopy where only one optometrist had carried out slit-lamp biomicroscopy at least 
once a week. The survey by Mohidin & Hashim (2011) however revealed that the availability 
of visual field analysers (13%) in the private sector was significantly less than in the current 
study where automated perimetry was available at all of the hospital eye clinics at the public 
sector. However, in contrast to ophthalmoscope and slit-lamp biomicroscope usage, 
optometrists in the study appeared to have been conducting automated perimetry very often, 
although it is not known if this frequent usage is limited to only performing the test and or 
extended to giving interpretations of the field results.  
 
Also, in this current study it is interesting to know that, although fundus photography 
was not learnt during the undergraduate training, it appeared to be frequently used by most 
optometrists although it may be limited to optometrists who are working at certain 
ophthalmology clinics. This is perhaps as a result of the optometrists continuing their 
professional education after graduating. Fundus photography is used for diabetic retinopathy 
screening in Malaysia (Ministry of Health Malaysia 2011a) thus 6 optometrists who were 
involved in the screening had been given training in using a fundus camera. Fundus 
photography is relatively easy to learn as compared to slit-lamp biomicroscopy and therefore 
it can be operated by anybody with proper instruction such as technicians, nurses and clinic 
assistants (Hutchinson, McIntosh et al. 2000).  
 
A comparable survey investigated the scope of optometrists in private practice of 
Malaysia, Hong Kong and Singapore (Tan and Lam 2010), and supports the findings found in 
this current study that there is evidence of underutilisation of optometry knowledge gained 
during the optometry degree among Malaysian optometrists in private sectors, and this 
current study provided knowledge on the level of optometrists’ practise in the public sector. 
Tan & Lam (2010) indicated that only a small proportion of Malaysian optometrists carry out 
general eye examinations (59%), primary eye-care (41%) and co-management of eye diseases 
(33%) as their routine work. Although it is difficult to generalise these surveys findings to 
portray the actual practice of optometry in Malaysia as the surveys involved a small sample 
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of optometrists, the findings suggest that some optometrists in Malaysia are defining their 
role in a restrictive sense.  
 
The reason for this underutilisation is not investigated in this current study nor any 
previous studies but minimal application of knowledge is possibly due to selective scope of 
practise which primarily is refractive care. Tan & Lam (2010) reported that 65% of core 
service offered by the private optometrists in Malaysia is providing refractive care. Similarly, 
refractive care is also the main job description for optometrists at the public sector as one of 
the procedure required for pre-operative and post-operative cataract surgery, with statistic 
showing 176,527 refractions were performed across the hospital eye clinics in Malaysia in 
2010 alone (Salowi and Goh 2012). A comprehensive review on optometrist’s job description 
is needed in order to overcome the minimal practise and to improve eye care delivery in 
Malaysia.   
10.4.2 EFFECT OF TRAINING AND CLINICAL EXPOSURE TO OPTOMETRISTS’ SELF-
APPRAISED CONFIDENCE LEVEL IN PERFORMING TECHNIQUES AND MAKING 
DIAGNOSIS 
The findings from this current study suggest that refresher training and clinical 
exposure significantly improved optometrist’s self-confidence of competence in performing 
ocular health examination techniques and making diagnosis for cataract, glaucoma and 
diabetic retinopathy. Conduct of a repeated measurement (before training, after training and 
at the end of optometric pathways) of the self-appraisal competency in a broad techniques 
and diagnosis permitted a persistent evaluation of the effect of training and clinical exposure 
on optometrists’ level of confidence over time. Similar self-assessed confidence was 
conducted on Australian optometrists in detecting ocular signs of diabetic retinopathy 
(Schmid, Swann et al. 2002), but it was only conducted at single time in the beginning of the 
study. In contrast, the current study used an approach whereby optometrists’ confidence in 
performing the procedures and making diagnosis were followed longitudinally during clinical 
environment to determine the post-training transfer effects. 
10.4.2.1 TECHNIQUES 
The current study found that confidence of the optometrists was low at the beginning of 
the refresher training in conducting almost all of the techniques when the frequency of using 
the technique is not frequent, except automated perimetry (1.94). Correlation coefficient 
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indicated there was a positive monotonic association between the level of optometrist’s 
confident (rs =0.72, n=8, p<0.05) and practise frequency with largest association for direct 
ophthalmoscopy. Automated perimetry was carried out at least once a week, as compared to 
the other techniques especially monocular indirect ophthalmoscopy and slit-lamp 
biomicroscopy. Limited technical competency reduces over time following graduation (Tan 
and Lam 2010) suggesting lower confidence is a result of decreased application of the 
technique in practice. This is consistent in the current study where median of confidence in 
fundus photography and automated perimetry is increased with its frequency and lower 
confidence in Goldmann tonometry (GAT) occurred when the technique is not practised at 
all.  
 
Refresher training has improved the median confidence for all of the techniques (Table 
10-3) which suggests the importance of such continuous education following graduation in 
order to update new knowledge and strengthen skill in ocular health examination. In addition, 
the mean confidence level in performing these techniques was greater at the end of the 
optometric pathways for all of the techniques. The highest proficiency level improvement 
was self-reported in GAT and performing anterior and posterior segment examinations using 
slit-lamp biomicroscopy, increasing from median of 1.50 before the training to 3.50 at the 
end of the optometric pathways. This indicates that the component of clinical experience 
complements the refresher training as the optometrists can apply the knowledge and practise 
their skill as they had real patient encounters and consultation in actual clinical settings. The 
transferability of confidence level into clinical care outcomes however has been not 
investigated directly in this study. However, the improvements may indicate that the 
optometrists were conscientious and that the refresher training successfully provided 
sufficient exercise relearning these two procedures, even though it was conducted within 3 
days. Following the clinical period of study, confidence in GAT was good to excellent which 
would be likely as a result of routinely using it for IOP measurement. Literature shows that 
the number of years of experience does actually influence the intra-observer variation of IOP 
measurement using Goldmann tonometry technique (Dielemans, Vingerling et al. 1994, 
Cheng, Salam et al. 2013), therefore novice optometrists in ocular examination such those 
included in the current study would benefit greatly from such valuable clinical experience in 
the future. Having some level of confidence has been to be an important factor in the decision 
whether to perform these techniques, as indicated by studies of Huang et al. (2003) and 
Jackson et al. (1995). In these studies, GPs were not ready to perform glaucoma and diabetic 
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retinopathy screenings due to not feeling satisfied and confident with their current knowledge 
and skills although positioned as primary health care providers. So as optometrists displayed 
more confidence in conducting these techniques it indicates their readiness to be play a role 
as primary eye care providers.  
10.4.2.2 MAKING DIAGNOSIS  
The current study indicated that improved confidence is observed among the 
optometrists, especially in detecting glaucoma and diabetic retinopathy, with concurrent 
increased confidence in slit-lamp biomicroscopy (median 3.00) following the optometric 
pathways.  
 
Optometrists had a considerable high confidence in identifying different types of 
cataract which was consistent throughout the study, and the changes were not significant. The 
confidence level may explain the accuracy of diagnosing cataract in the optometric eye care 
pathway for triaging ophthalmology cases at the hospital (Chapter 6). It is important to be 
able to detect opacities in the crystalline lens, differentiate the type of cataract and its severity 
as the classifcation has strong impact to quality of life (Chew, Chiang et al. 2012). The study 
by Chew, Chiang et al. (2012) indicated that vision-specific functioning was more deficient at 
LOCSIII grades 4 (nuclear opalescence), 5 (nuclear color), 3 (cortical), and 1 (posterior 
subcapsular) or higher. Therefore, optometrists need to demonstrate ability to identify the 
severity of the lens opacification and types of cataract in order to determine timely referral 
for cataract surgery. 
 
In contrast, optometrists had significantly improved confidence (median 3.00) at the 
end of the optometric pathways in detection of different types of glaucoma; OHT (p=0.04), 
POAG (p=0.02) and ACG (p=0.02) and to conduct co-management with concurrent increased 
confidence in tonometry (p=0.01) and slit-lamp biomicroscopy (p=0.01) and gonioscopy 
(p=0.02). As diagnosis of glaucoma typically involves multiple assessements or tests: optic 
neuroretinal rim, IOP, anterior angle and visual field (Kanski, Nischal et al. 1999), 
classification is more accurate when optometrists have the necessary skills to perform 
required tests and are able to formulate a provisonal diagnosis (Jamous, Kalloniatis et al. 
2014). Jamous et al (2014) also identified therapeutic endorsement and knowledge of 
glaucoma guidelines as the main factors in maintaining high diagnostic confidence among 
Australian and New Zealand optometrists. Ability in conducting the glaucoma assessments 
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by optometrists is also known to be the contributing factors in providing co-management in 
glaucoma monitoring as indicated in a systematic review for glaucoma screening (Burr, 
Mowatt et al. 2007). For example, thestudies of Marks et al. (2012) and Kumar et al. (2013) 
have shown that specially trained optometrists demonstrated substantial kappa agreement 
(ranging from 0.70 to 0.95) with the glaucoma-specialists in the tests suggesting the 
effectiveness of shared-care glaucoma by the optometrists. So it is also possible for the 
optometrists in the current study to achieve similar agreement if they were given more  
training and clinical exposure in a glaucoma clinic, given that they have shown improved 
confidence in glaucoma diagnosis and management. 
 
At the beginning of the training, optometrists displayed fair confidence in the grading 
for all stages of diabetic retinopathy except for very severe NPDR, early PDR, high risk PDR, 
severe NPDR and diabetic macular oedema. This was related to low confidence in detecting 
all of the fundus changes related to diabetic retinopathy especially new vessels elsewhere 
(NVE) and macular oedema or retinal thickening (Appendix Q). Similar difficulties were also 
reported by most of Australian optometrists even they were more experienced (Schmid, 
Swann et al. 2002) than the optometrists in the current study (average working :  8.1 years vs 
10.8 years). This may indicate that identification of these two clinical signs requires 
substantial clinical exposure to obtain highest skill and clinical judgement. Optometrists in 
the current study have shown significant improvement of confidence level after attending 
refresher training and the end of the optometric pathway for diabetic retinopathy screening. 
Improvement of confidence was noted in grading for all stages of diabetic retinopathy.  
 
The findings from this study indicated that the optometrists felt confident despite using 
fundus biomicroscopy only, which contrasts to the study on Australian optometrists where 
usage of a retinal camera was significantly associated with an increased confidence in 
detecting clinical signs of diabetic retinopathy including macular oedema (Ting, Ng et al. 
2011b). In a similar survey among GPs (Ting, Ng et al. 2011a), the majority of GPs (74%) 
were not routinely performing dilated funduscopy because of lack of confidence in detecting 
retinopathy changes (86.4%) suggesting there is likely an association between frequency 
usage of funduscopy and confidence level. Confidence in identifying these fundus features 
especially macular oedema is important to classify the urgency of referral to the 
ophthalmologist and also to identify cases which can be safely reviewed for periodic diabetic 
retinopathy screening by the optometrists, in accordance to international guidelines for 
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diabetic retinopathy referral, including the Malaysian guideline (Ministry of Health Malaysia 
2011a).  
 
To summarize, the findings from the current study identify certain key characteristics 
that are important to improve optometrists’ confidence in conducting comprehensive eye 
examination: training and clinical exposure. Increased confidence in performing a range of 
ophthalmic techniques required for comprehensive eye examination was found following the 
refresher training and the clinical study period. This current study suggests that further 
training and upskilling is important to address areas in which optometrists had faced 
difficulties and affected their confidence in practising the techniques. Persistent application in 
routine optometric consultation will perhaps further increase confidence with time and skill 
as a learning curve does occur in any milestone across disciplines (Yelle 1979, Lipsey 2000). 
Additionally, more opportunities to be involved in ocular health screenings should be offered 
to the optometrists in the public sector for them to be able to practise in actual clinical 
environments and therefore apply the knowledge they learnt during undergraduate training.    
 
An apparent concern in the current study is the degree to which the sample of 
optometrists participated in the study reflects the skills of the overall optometrists practising 
at the public hospitals in Malaysia. Optometrists’ participation was constrained due to 
funding limits and availability of optometrists’ participation on a larger scale. Studies of this 
design assume that the finding gained from a small sample accurately reflects the finding that 
would be obtained from the whole population, given that 95% of optometrists practising at 
the public sector graduated from the same institution (Saabin 2011). Bias could arise from 
this recruitment approach as the current study only recruited optometrists from the public 
hospitals in Selangor. The findings would be likely be no different across other states given 
that same Standard Operating Procedure (Ministry of Health Malaysia 2009b) and Clinical 
Practice Guideline  (Ministry of Health Malaysia 2011a) is used throughout all of the public 
hospital optometrists in Malaysia.  Lastly, as the current study used optometrists’ self-
assessment approach there is possibility of optometrists’ self-reported confidence level 
exceeds or falls behind the actual ability of an optometrist in conducting eye examination and 
making an accurate diagnosis, which provides an avenue for future research. 
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10.5 CONCLUSION 
The current self-appraisal study has indicated there is minimal level of practise for the 
ophthalmic techniques by participating optometrist. Although the study found evidence of 
increased self-assessed confidence and proficiency in performing techniques, diagnosis and 
primary eye-care tasks with training and clinical exposure, from the data collected it was not 
possible to determine the effects of confidence to diagnostic accuracy. Further studies are 
therefore necessary to determine the relationship of confidence level with clinical diagnosis 
outcomes. Similar studies in the future should be also carried out at nation-wide level to 
provide actual figures of the level of practise among optometrists in Malaysian public sector 
as compared to optometrists in other countries where optometry has been established as 
independent eye-care personnel. 
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Chapter 11: Perceptions and experiences of 
ophthalmologists about the 
optometric eye care pathways  
Chapter 11 presents the qualitative outcomes of the evaluation of the optometric eye-
care pathways modelled in the research. It consists of a thematic analysis of interviews with 
the participating ophthalmologists. The study was conducted to determine the 
ophthalmologists’ perception and experiences of the optometric eye-care pathways. This was 
necessary given that there was absence in literature with regards to the effectiveness of 
optometry-led ocular health screenings in Malaysia; where many screenings are focussed 
only on refractive error and binocular vision anomalies. The findings from this study 
complement the quantitative outcomes of the research. 
11.1 INTRODUCTION 
Since 1985, optometrists at public hospitals in Malaysia have predominantly been 
tasked with providing refractive care (Saabin 2011, Malaysia Optical Council 2011, April). 
With the increasing demand for primary eye care services in recent years, some developments 
aimed at integrating optometrists into ocular health screening programmes at primary level 
have already occurred in Malaysia. A guideline introduced in 2009 recommends optometrists 
as one of the screeners for diabetic retinopathy screening (Ministry of Health Malaysia 
2011a). Several hospital optometrists have been participating in diabetic retinopathy 
screening using fundus photography. This is conducted on a routine basis in certain settings 
at community clinics or hospital eye clinics.  
 
Despite these developments in Malaysia, optometrists’ involvement in primary eye-care 
is still limited and at an ophthalmologist’s discretion; thus, the full potential for role 
expansion of optometrists in primary eye care activities has not been fully realised. Although 
limited, the literature in this area suggests that recognition from other health practitioners, 
especially general practitioners and ophthalmologists, of an optometrist’s role can influence 
the advancement of the profession. The perception of an expansion role for optometrists is 
therefore both promising and discouraging around the world (Jackson and Hirst 1995, 
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Whittaker, Ikram et al. 1999, Ingram and Culham 2001, Statham, Sharma et al. 2008), and 
this to certain extent may apply to Malaysian optometry. Currently the opinions of Malaysian 
ophthalmologists concerning the potential expansion of optometry practice are unknown. The 
aim of this study was to explore the perspectives and experiences of ophthalmologists 
involved in a model of optometrist-led screening, studied in Ampang Malaysia. The findings 
are primarily viewpoints of ophthalmologists on the role expansion of the optometrists 
involved in the study.  
11.2 METHODS 
The study used established qualitative research methods for data collection and data 
analysis. It refers to the Consolidated Criteria for Reporting Qualitative Research (COREQ) 
guideline (Tong, Sainsbury et al. 2007) in reporting the study methods, study context, 
findings, analysis and interpretation. 
11.2.1 STUDY DESIGN 
11.2.1.1 THEORETICAL FRAMEWORK 
Social constructionist principles (Mills, Bonner et al. 2006) remodelled from grounded 
theory (Wertz 2011) together with a relational approach (Blustein, Palladino Schultheiss et al. 
2004) provided the framework of the current qualitative research design. Social 
constructionism emphasizes day-to-day communications between people and how language 
and social practices are used to construct their reality (Mills, Bonner et al. 2006). 
Additionally, the relational approach which is informed by social constructionist theory 
allows a contextualized view specifically of people’s life tasks and responsibilities in their 
professional careers  (Blustein, Palladino Schultheiss et al. 2004). These concepts were 
applied in the interview session where participants were free to express their experiences and 
opinions in their own words and terms.  
 
Grounded theory is one of the established methods in qualitative research where theory 
is developed based on data interviews (Wertz 2011), and in the current study is used to 
identify, test, and revise the emergent themes from ophthalmologists’ perspectives about 
optometric eye-care pathways. This theory assists in defining the association between abstract 
concepts and providing explanation or understanding about the research under investigation 
(Wertz 2011, Lapan, Quartaroli et al. 2012). Also, grounded theory involves strategies such 
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as inductive, iterative and comparative methods that contribute to constructing theories.  An 
inductive approach was applied by studying cases or instances individually that emerged 
from the abstract concepts and iteratively moving between data and conceptualization in 
order to successively revise emerging analysis (Wertz 2011, Lapan, Quartaroli et al. 2012).  
11.2.1.2 SAMPLING 
This study used purposive sampling in selecting the participants by selecting all four 
ophthalmologists who participated in the clinical pathway studies for diabetic retinopathy 
screening (Chapter 5) and referral triaging (Chapter 6). The interview is part of their 
participation in the study as described in the written participant information consent form 
(Appendix I). The participants were well-informed about the purpose of the interview and the 
study as they had been involved in the optometric eye-care study where they examined the 
participating patients who were previously examined by the participating optometrists in the 
study.  
11.2.1.3 INTERVIEWER 
The interview was conducted by the PhD candidate, who is a female optometrist 
registered in Malaysia. She has a Masters in Health Science (Optometry) and 13 years of 
service working in Malaysian public hospitals with 2 years’ experience working at the same 
ophthalmology department with the participant ophthalmologists.  
11.2.1.4 FACE-TO-FACE INTERVIEW 
A single face-to-face audio-recorded interview was conducted at the end of the 
optometric eye-care pathways. The interview for each ophthalmologist was carried out on a 
different day at the ophthalmologists’ consultation room or office at the Ampang hospital, 
between 2.00pm to 4.00pm. Access to the consultation room or the office was restricted to 
the ophthalmologists and the PhD candidate during the interviewing period. No other people 
were present during the interview session. The PhD candidate also made field notes 
throughout the interview session to be later used in data analysis. This was to support data 
interpretation and to avoid personal bias that could arise later during coding. A summary of 
each interview was also made after each interview. 
 
The interview was a semi-structured open ended in-depth interview, intended to explore 
perspectives, ideas and situations about the research questions (Hesse-Biber and Leavy 
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2006). Before the interviews started, the PhD candidate informed the ophthalmologist that the 
interview will be conducted in English, however the ophthalmologists could request to be 
interviewed in Malaysia language. The PhD candidate explained the instructions for the 
interview including confidentiality, trustworthiness and clarity of speech prior to conducting 
the interview. 
 
Questions related to the ophthalmologists’ own perspectives towards the optometric eye 
care pathways and the participating optometrists’ efficacy in conducting screening for eye 
diseases. It also sought their opinion about optometrists’ performance in clinical diagnosis 
and management and also expansion of optometry’s role in ocular health in Malaysia. 
Interviews incorporated a range of broad questions and used a series of open-ended verbs 
such as describe and explain in order to allow shared points of view on the issue. Topics 
included in the interview questions were:  
 
 The ophthalmologists experience in the optometric eye-care pathways and 
perspective towards optometrist’s role in Malaysia 
 Current referral triaging at the hospital eye clinic and how optometrists’ screening 
can fit in to improve the triaging system. 
 The areas in which optometrists can expand their role in eye care services and 
which would result in improved efficacy. 
 Benefits and disadvantages resulting from the optometric pathway. 
 Strategies and/or interventions that can improve the optometrist’s professionalism 
and optometric services in Malaysia.  
 Other issues related to optometry services and profession in Malaysia 
 
The PhD candidate was careful not to narrow the questions and posed the questions as 
open-ended and as neutrally as possible so that it would not lead the ophthalmologist 
participants to any direction in their answer. In some instances, where participants were 
unclear about the questions, the PhD candidate rephrased the questions and prompted with 
similar questions.  
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11.2.2 DATA ANALYSIS 
The study used thematic content analysis, which has been extensively used in 
qualitative research. It is a qualitative  method to identify, analyse and report patterns or 
themes within the data (Lapan, Quartaroli et al. 2012). This study used the participant’s 
original conceptions and a narrative approach to examine the representations and 
explanations of experience reported.  
11.2.2.1 TRANSCRIPTION 
Transcription was conducted by the PhD candidate alone, beginning in the middle of 
January 2014 and it took 2 weeks to complete the four transcripts which constituted 53 pages 
of text. The whole analysis process was completed in April 2014. The study made 
comparisons across interviewees in answers to each question. As the interviews were all 
conducted in English, translation was not required. Interviews were manually transcribed 
verbatim, including expressions, with the aid of an Infinity foot pedal with online dictation 
software (http://transcribe.wreally.com). Grammatical errors made by the participants were 
corrected in transcription as necessary for better comprehension. Any third person/party 
names were removed from the transcripts to maintain participant confidentiality. Following 
transcription of the audio-recordings, the transcripts were given to each participant for 
review, as an opportunity to verify any comments and responses prior to final inclusion. At 
this point they could change and clarify any statements they had made during the interview. 
Changes were made (if any) to the original transcription according to the revised version and 
the final versions were rendered anonymous by assigning initials to each participant, who 
were then known as OPH1, OPH2, OPH3 and OPH4. The final transcripts were read 
repetitively before coding was made, taking into consideration the structural elements that 
disclosed the participants’ critical perspective, resolutions and assessments, according to the 
principles of Boyatzis (1998). 
11.2.2.2 CODING 
 Coding involves the process of defining the data by organizing them according to 
relative meaning (Burnard, Gill et al. 2008). Coding was also supplemented with memo 
writing (field notes) made by the PhD candidate on her ideas and thoughts obtained from the 
interviews and while coding progressed. The coding was done initially by the PhD candidate 
independently using conventional techniques by labelling and highlighting text in the printed 
transcripts into similar categories. This initial coding is known as open coding as coding is 
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made as close as possible to the interview to allow for new exploration as the analysis process 
progresses. As open coding gives multiple directions to consider, these were considered as 
provisional themes which were later modified. The gathered themes were later discussed 
within the supervisory team for feedback and collective agreement on how statements were 
allocated to themes. Following this verification, revision was made to the themes which had 
similar coding or had overlapping themes. Final coding work, or focussed coding, was carried 
out in more directed, selected and conceptual ways than the initial coding. During focussed 
coding, the PhD candidate explored each code that had been made and related the codes to 
tentative conceptual categories that were developed. The final coding used QSR NVIVO 
Version 10 software and continued with thematic analysis.  
11.2.3 ISSUES OF RIGOUR 
The validity of the research as a measure of rigour referred to credibility, 
transferability, dependability, conformability and authenticity (Lapan, Quartaroli et al. 2012). 
To achieve this, the PhD candidate portrayed credibility by having sustained involvement in 
the interview, conducted peer debriefing to reflect biases, monitoring self-perception using 
field notes. Even though the PhD candidate did not conduct “members check” for 
ophthalmologists to verify the emergent themes, participating ophthalmologists were given 
opportunity to review and change their own interview transcripts before the analysis was 
carried out by the PhD candidate. In this current study, the repeated process of coding was 
also done as a means of rigour and trustworthiness of the qualitative work undertaken.  
11.2.4 ETHICS 
Ethical approval from QUT Human Research and NMRR Ministry of Health Malaysia 
was gained before the main research was conducted, as outlined in Chapter 3 of the thesis. 
The participating ophthalmologists provided written informed consent. Participants were 
informed beforehand of the data collection from the interview or observation and have given 
full permission to amend or change the data. Three principles of  qualitative research ethics : 
beneficence, respect and justice were practised in accordance with the Belmont 1979 report 
(Lapan, Quartaroli et al. 2012) in order to comply with research ethics. This included 
participants being informed when the audio recordings were destroyed after the contents had 
been transcribed and confirmation that the audio recording was not be used for any other 
purpose. Only the PhD candidate and researchers had access to the audio recording.  
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11.3 RESULTS 
Four ophthalmologist participants gave consent for an audio-recorded interview. 
Participants were all female ophthalmologists, aged 36 years (1), 41 years (2) and 51 years 
(1). The participants’ years of experience as ophthalmologist were: below 5 years (1), 
between 5 to 10 years (2) and 11 to 20 years’ experience (1). The most senior 
ophthalmologist acted as the head of the ophthalmology department at Ampang Hospital 
Ophthalmology Clinic. They were all trained in ophthalmology at the same institution in 
Malaysia, Universiti Kebangsaan Malaysia, and had been working together at the Ampang 
Hospital Ophthalmology Clinic for at least 3 years. Each interview took between 30-45 
minutes.  
 
One ophthalmologist made some clarification on her transcript about grammar and 
expression and another requested the name of the particular ophthalmologist to be made 
anonymous. The remaining two ophthalmologists were happy with their transcript for final 
inclusion. Participant checking of reporting was not carried out but ophthalmologists were 
given a copy of the abstract and poster presented at the Asia Pacific Public Health 
Conference for the theme of professionalism identity (Appendix Q). Initial coding resulted in 
a total of 109 nodes (24 to 32 nodes from each interview) with 9 themes emerging: current 
problems with eye-care services, ophthalmology workload, characteristics needed for 
optometrists, optometrist’s professional identity, fundus photography for diabetic retinopathy 
screening, opportunities for role expansion, benefits of optometric eye care pathways, 
trustworthiness and professionalism and drawbacks of optometric eye-care pathways. 
Through discussions with the supervisory team, the initial themes were later combined, 
narrowed and finalized to four themes. For each of the themes, subthemes that characterized 
the themes were also identified and discussed as follows:   
 
 Optometrists’ professional identity: recognition of training, job description, 
underutilisation of optometry knowledge and professional trustworthiness from 
the ophthalmologist. 
 Patient centeredness as a measure of quality for the optometric eye care 
pathways: safety, effectiveness, timeliness and efficiency. 
 Professional development to increase the effectiveness of optometrists-led 
screening: continuous training and characteristics as an eye-care professional. 
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 Potential areas for optometrists’ role expansion: diabetic retinopathy screening 
at community health clinics and triaging referrals at the hospital eye clinic. 
 
Two themes; optometrists’ professional identity and patient centeredness are related to 
the optometric eye-care pathways studied in the current research and thus are presented in the 
following section and the remaining two themes are included as Appendix O. 
11.3.1 OPTOMETRIST’S PROFESSIONAL IDENTITY AS VIEWED BY THE 
OPHTHALMOLOGISTS 
Two aspects related to optometry’s role as a primary eye care practitioner were studied:  
i) recognition of the level of training and ii) professional trustworthiness by ophthalmologists; 
which were themed as professional identity of the optometrists (poster presented for a 
conference, see Appendix P). For each of these ophthalmologists, their experience working 
with optometrists for many years in the roles of head or superior colleague had actually led to 
some underlying confusion on the definition and role of optometry. In the interviews, the data 
revealed that all ophthalmologists expressed three aspects or sub-themes which related to the 
professional identity of optometrists: recognition of training, professional trustworthiness and 
underutilisation of knowledge, summarized in Table 11-1. Generally, there was a different 
understanding amongst the ophthalmologists of the role and definition of an optometrist in 
Malaysia, compared with international standards concerning the role of optometrists.  
Table 11-1 Sub-themes for optometrist’s professional identity 
Subthemes Recognition of training and job 
description  
Professional trustworthiness  
Description Level and scope of training of 
optometrists and minimal knowledge 
application among optometrists  
(35 instances) 
Criteria which develop trust and 
confidence in optometrist  
(20 instances) 
Type of 
instance 
(frequency) 
Refraction and perimetry (6) 
Knowledge in ocular health (5) 
Public awareness about optometry (1)  
Roles in screening for eye diseases (22) 
Underutilization of knowledge (2) 
Graduates (4) 
Knowledge and expertise (2) 
Critical thinking (1) 
Capability (3) 
Machine/Instrument dependent (6) 
Private sector (1) 
Legal/ practicing license status (1) 
Acceptance of role (2) 
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11.3.1.1 RECOGNITION OF TRAINING AND JOB DECSRIPTION 
Three ophthalmologists indicated that there is confusion about the level of optometric 
training. Recognition of optometry training perceived by the ophthalmologists is related to 
the level of training in comprehensive eye examinations during the undergraduate optometry 
degree. Ophthalmologists had different understanding of the depth of knowledge in ocular 
diseases. It also appears that there is a difference in the acceptance level from the 
ophthalmologists on the involvement of the optometrists in providing eye care. Two 
ophthalmologists (OPH4 and OPH2) described that optometrists have been mainly trained in 
refraction and vision, which suggests that the understanding of the level and scope of training 
of optometrists is not well understood among some ophthalmologists.  For example, when 
asked about the involvement of the optometrists in primary eye care services, an 
ophthalmologist felt that optometrists should have fundamental knowledge in ocular health. 
This portrays the idea that optometrists do not have any knowledge in ocular diseases other 
than refractive care. OPH4 responded:  
As optometrists it is good for them to know a few basic things about the eye itself apart 
from refraction. (OPH4) 
 
Nevertheless, OPH4’s opinion may be specifically referring to general ophthalmology 
as she effectively contradicted her opinion when she later said that optometrists had 
comprehensive knowledge in diabetic retinopathy: 
I think is . . .  the best option is they are screened by the optometrist first because 
optometrists have the sound knowledge regarding the diabetic retinopathy. (OPH4) 
 
OPH2 thought that the current training for diabetic retinopathy screening and primary 
eye care was not sufficient for the paramedics and optometrists. OPH2 appeared to have a 
similar understanding as OPH4 regarding the training level and necessity to re-train 
optometrists. Lack of recognition of the training justifies why, for example, optometrists were 
not included in diabetic retinopathy screening training which is established yearly for 
paramedics and general practitioners from the health clinics. She thought it was strange that 
optometrists were not included in the training activities for diabetic retinopathy and the 
relevance of the training to the paramedics as they are not employed at the ophthalmology 
clinic.  She expressed this extensively and well and suggested that optometrists will be 
included in the future training: 
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I think there is yet enough training for the both paramedics and optometrists . . .   
maybe later in future we may have an extra training or courses for the optometrists . . . 
normally we have primary eye care courses for the paramedics . . . We introduce them 
the eye symptoms and the eye diagnosis that they might see in their clinic but they are 
not really working in the ophthalmology department. There is also training in diabetic 
retinopathy screening which are being done yearly for the paramedics working in the 
Klinik Kesihatan (health clinic). But I don’t see optometrists going into that training. 
(OPH2) 
 
However, OPH2 also indicated that the expected level of this training is likely minimal 
for the optometrists, only to the extent of identifying signs and referring to the 
ophthalmologists. This appears to undermine the potential of the optometrists in conducting 
comprehensive eye examination, with appropriate diagnostics and management outcomes. 
She commented: 
We are basically not training you to become an ophthalmologist but at least at a 
certain level at your level you can pick up signs and refer to us if required. (OPH2) 
 
On the other hand, only one ophthalmologist (OPH1) acknowledged that optometrists 
have had a certain amount of knowledge in ocular diseases, based on her experience during 
ophthalmology training. OPH1 was also aware of the inclusion of ocular health assessment in 
the local university curriculum, and of the fact that the optometry syllabus has actually 
included the anatomy of the ocular system, ocular disease and ocular pharmacology. She 
related her experience while undergoing masters training having optometry students doing 
clinical ophthalmology attachments at the university eye clinic. She recalls: 
I remember when I was an ophthalmology master’s student, I had the optometry 
students along looking at the cases in the clinic, and actually the UKM [University 
Kebangsaan Malaysia] optometry’s school have included a clinical ophthalmology 
program. (OPH1)  
 
Despite minimal application, optometrists were still perceived by OPH1 to have better 
ocular health knowledge than paramedics and new graduate doctors in addition to being 
versed in operating diagnostic instruments such as the slit-lamp. OPH1 also recognized the 
fact that optometrists had a longer period studying eye-related disciplines as compared to the 
doctors and paramedics who had brief training. Therefore, this should contribute to having 
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increased confidence in optometrists by delegating the screening for eye disease task to the 
optometrists as well. Two examples of her opinion were: 
. . . We did like 3 weeks of ophthalmology. That’s all!  . . . young newly graduated 
doctor has minimal of ophthalmology compared to graduated optometrists. So there is 
a big difference there. (OPH1) 
. . . Why not has somebody who is more equipped for instance the optometrists? You 
know how to use the gadget compared to a medical officer who is not having any 
experience in ophthalmology. (OPH1) 
 
Underutilisation of optometry knowledge emerged from interview of OPH1. She talked 
about possible reasons why ophthalmologists felt uncertainty about the diagnostic capabilities 
of optometrists. She somehow relates this to the fact that optometrists are not fully utilizing 
their previous training and ocular health knowledge into their current practice. When she was 
asked if the primary eye care activities led by optometrists in the main study was a new 
taught skill, her response was:   
I don’t think it is new but it disappears as you graduated . . .  it disappeared as you 
down [focus in] doing refraction, handling the perimeter and doing simple screening 
programme . . .  (OPH1) 
 
Despite recognizing the training level of the optometrists from her observation and 
experience as an ophthalmologist, she believed there is minimal application in optometry 
knowledge in the day-to-day activities of the optometrists in the current hospital eye care 
environment. She inferred this is caused by focussing only on refractive care and perimetry. 
As a consequence of focussing on these two activities, she felt not many optometrists have 
taken up the opportunity to become involved in ocular health examination.  Refractive care 
and perimetry have been the major work scope of the optometrists for many years, in line 
with the findings from the optometrists’ self-appraisal presented in Chapter 10. She further 
described that the level of underutilisation is perhaps more extensive among the senior 
optometrists and believed the junior optometrists should continue practising what they have 
learnt at optometry school: 
Probably the senior ones have adapted to doing refractive work and forgetting about 
clinical ophthalmology, hmm . . .  yes, maybe the senior ones. But the young ones, those 
who recently graduated or those who are still studying they shouldn’t have changed the 
mindset, I thought they have already with it. (OPH1) 
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OPH1 finally spoke about the importance of getting to the public a clear message of the 
optometrist’s role. She observed that the awareness of the optometrist’s role and definition is 
fairly poor among the public in Malaysia. Programs to support professional development, 
such as community awareness, were thought to be worth considering because this allows 
interaction between the public and the optometrists in a more engaging environment. She 
suggested a handful ways to improve public awareness, which includes educating the 
differences between optometrist and ophthalmologist: 
Try to promote particular agenda…Yes, them [there] has to be campaigns, 
promotional, educational tours [observer-ship] and many things. Perhaps an 
introduction by the [local] authority in the mass media to highlight [create awareness 
about] the profession of optometry? (OPH1) 
 
11.3.1.2 PROFESSIONAL TRUSTWORTHINESS 
The theme of trustworthiness emerged mostly from one ophthalmologist (OPH1) who 
thought equal trust should be made to the optometrists for the fact they are more 
knowledgeable than the paramedics. If the current eye-care system accepts and considers 
delegating ocular health screening to the paramedics this means that optometrists deserve to 
be treated similarly to play a role in primary eye-care. She questioned: 
And to trust the paramedic, if you trust the paramedics, why not trust the optometrist? 
They know more! (OPH1) 
 
She also recalled there was an ophthalmologist who raised the trustworthiness issue in a 
national ophthalmology meeting regarding the ophthalmology-optometrist collaboration. 
Ophthalmologists were generally uncertain about optometrists’ professionalism which may 
be abused by technology-driven practise. Optometrists have high ability to operate diagnostic 
equipment better than other practitioners and they are thought to be inclined to be very 
dependent on using technology to conduct eye examinations. This causes considerable 
distress among ophthalmologists because they perceive this practise will replace conventional 
eye examination using slit-lamp biomicroscope. Although in disagreement, she disclosed that 
some ophthalmologists are doubtful about the basis of optometrists using diagnostic 
equipment because they fear that this can inadvertently lead to negligence in delivering care. 
Also, by demonstrating high level of ability with technology based tests, optometrists risk 
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being delegated to technical roles, as opposed to diagnostic ones. However, she shared the 
fact that optometrists are good with technology in particular is indeed a great advantage to the 
improvement of the eye-care services and it is an important component to the optometrists’ 
role expansion. The ophthalmologist carefully explained her thoughts:  
I think about machine . . . she [an ophthalmologist] recalled about one time a senior 
[and] veteran [ophthalmologist] were against the optometrists handling the machine. 
What machines are we talking about? Yes, Fundus camera! Ah so many machines 
ultimately! (OPH1) 
 
The same ophthalmologist also strongly felt that perhaps this issue of trustworthiness 
specifically concerns practise by the private sector optometrists where regulation is not 
exercised and practise is not monitored by ophthalmologists. Although their concern is 
unrelated as it was based on current scenarios with private ophthalmologists who are also 
skilled in using technology especially in refractive surgery.  There is a concern that 
optometrists will eventually venture into refractive surgery as well without the need to 
undergo ophthalmology and surgery training. Nevertheless, OPH1 concluded that her 
colleagues’ opinion was certainly not given on a strong basis and she felt this perspective 
needed to change particularly the ophthalmologists’ general perspective towards 
optometrists’ role. She reflected honestly:  
Feeling of discomfort, displeasure, unhappiness at the collaboration we spoke about 
maybe [at] the private sector. They [are] a bit . . .  unhappy with the private 
ophthalmologist! Even they were talking about-for instance one aspect of 
ophthalmology, the Lasik industry. Because all it takes is to push the button, so they are 
really scared if the optometrists go for it. I am being frank with you. (OPH1) 
 
OPH1 added that having a sound knowledge in anatomy, physiology and diseases of 
the eye is beneficial to guide optometrists in defining differential diagnoses, and this 
contributes to professional trust. She further described that this knowledge has actually been 
what the optometrists had already grasped, which the paramedics or doctors do not possess, 
which is related to experience. OPH1 showed her confidence towards the optometrists’ 
capability to diagnose and triage the urgency of referrals. She said: 
Knowing the differential diagnosis of red eye, and knowing what is urgent and what is 
not urgent, knowing what certain conditions can lead to whether it is something mild, 
something significant. It falls down to knowledge. That’s why our paramedic did not or 
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could not do a good job at triaging but junior medical doctors without much experience 
could [not] do either. (OPH1) 
 
Additionally, there were several instances related to trust which made reference to 
being a university degree graduate, which supports the capability to conduct an extension 
role. One ophthalmologist repetitively expressed her belief that as optometrists have a high 
level of education they should possess knowledge and skills that are important for decision 
making, critical thinking and professionalism. This mindset is deemed important to improve 
professional trustworthiness as well. In view of this, OPH2 in contrary to the initial opinion 
of her expectation towards optometrists’ capability is convinced that these qualities have 
already been embedded in optometrists as graduates. OPH2 also reinforced OPH1’s previous 
account of trust being predominantly based on the optometrists’ degree qualification and 
further described her opinion about the differences of thinking between different qualification 
levels, specifically referring to the education background between paramedics and 
optometrists. When it was suggested by the PhD candidate that as a degree holder, 
optometrists should be able to make decisions on patient management, OPH2 totally agreed 
and reaffirmed her previous opinion that graduates’ thinking is distinctive from that of a 
professional without a degree. She expressed her hope to work with optometrists in the future 
and so that optometrists can define their role according to their qualification, as indicated in 
the excerpts. 
I think they are more capable. They are graduates. Therefore, they [need] to have a 
certain level of knowledge and expertise. So I think I am sure they will not be having 
any problems in picking up signs and diagnosis. (OPH2)  
The optometrist is a degree holder. They are different from the paramedics who are 
probably diploma holders. So they are a certain level of thinking that we hope we get 
from our optometrists. Therefore, we are really looking forward to work with you all. 
And I hope that you bring up your level and show that you are worthy for the degree 
that you hold. (OPH2) 
 
Another ophthalmologist demonstrated more trust on the optometrists’ capability and 
believed that optometrists can perform ocular health screening and be responsible to refer 
patients appropriately, provided they are willing to learn and refresh existing knowledge, 
which she thought was the key for determining the capability of oneself. She reflected: 
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So if they are actually fully equipped with this knowledge, I think they [optometrists] 
are capable enough to do this. (OPH3) 
 
Another ophthalmologist gave a compliment to the participating optometrists in the 
study, particularly their ability to distinguish between referral urgencies, although she also 
reiterated the importance of continuous education:  
I think the current optometrist one is very good. They know what to see - which one 
urgent which one is not urgent, [or] semi urgent. (OPH4) 
 
11.3.2 PATIENT CENTEREDNESS AS MEASURE OF QUALITY IN OPTOMETRIC EYE-CARE 
PATHWAYS 
The values of patient-centred care as a theme emerged from all of the participants as a 
component that needs to be looked into when measuring the quality of an optometrist-led eye 
screening. For participating ophthalmologists in this study, the optometric pathways have 
provided more advantages to patients specifically, although they felt there may be potential to 
also cause serious implications that may compromise care if misdiagnoses occurred. The sub-
themes for patient centeredness are categorized into safety, effectiveness, timeliness and 
efficiency as summarized in Table 11-2.  
Table 11-2 Sub-themes for patient centeredness of optometric eye-care pathways 
Subthemes Safety Effectiveness Timeliness Efficiency 
Description Provide clinical 
care, ensure safe 
care and minimize 
risk (9 instances) 
Achieve goals 
through activities 
intended to 
achieve the desired 
effect (4 instances) 
Capacity of 
providing care 
immediately after 
a need is 
recognized (11 
instances) 
Achieve higher 
levels of 
performance 
relative to the 
resources 
consumed (6 
instances) 
Type of 
instance 
(frequency) 
Opportunistic 
screening for other 
eye disease (2) 
Shared-care (2) 
Misdiagnosis (5) 
Reduced Cost (3) 
Improved 
satisfaction to 
patients (1) 
 
 
 
Shorter waiting 
time and waiting 
list (9) 
Better accessibility 
(2) 
Reduced 
ophthalmology 
burden (2) 
Early detection (2) 
More surgery and 
treatment (2) 
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The idea of having optometrists running screening at primary level and tertiary level 
was agreed to benefit the patients and doctors, although three of the ophthalmologists were 
unsure how it would reduce the cost for the patients. Benefits identified are reduced 
ophthalmology burden, reduced waiting time, reduced cost, improved accessibility, improved 
satisfaction, and improved patient care. 
 
Three ophthalmologists agreed that the clinical workload of the ophthalmologist will be 
reduced if screening can be conducted at the health clinic, due to fewer patients needing to 
attend the hospital eye clinic. They also welcomed the idea of the current study and are 
optimistic in having optometrists conducting primary eye care realizing that there are 
workforce limitations for ophthalmologists. The excerpt below indicates 3 ophthalmologists 
who expressed their positive insights: 
That (optometric eye-care pathway) really reduces the burden of ophthalmologists. 
(OPH2) 
. . . We can reduce the burden of the ophthalmology in the hospital because it cuts 
down the number of patients who are coming to the clinic. (OPH3) 
. . .  Because all [of the] patients need to see ophthalmologist. But if there are 
optometrists there (health clinic), so actually the burden of the specialists becomes 
lesser. (OPH4) 
 
As a result of the optometry-led pathways, fewer patients were booked for 
appointments for diabetic retinopathy screening and consultation at the hospital, therefore 
reduction of waiting time at the hospital eye clinic is possible. Both OPH2 and OPH4 also 
believed this would reduce the congestion at the clinic and the possibility to reduce waiting 
time through the optometric pathways, where optometrist can conduct a better approach of 
triaging patients referred to the ophthalmologist: 
So, somehow with more people [optometrists] doing the screening the waiting will be 
reduced (OPH2)  
The waiting time is less [when optometric screening took place] because the 
optometrist will see the patient first (OPH4) 
 
However, OPH3 was unsure about how optometric screening can reduce the waiting 
time at the hospital because the optometrists’ workforce is not in surplus. As optometrists’ 
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main scope of work currently is refractive services and perimetry at the hospital, the total 
waiting time at the clinic may become longer than usual when there are less: 
In terms of waiting time, it is bit difficult to comment because if the hospital has a very 
short of manpower (optometrists), then we have a lot of problem with longer waiting 
time  . . . (OPH3) 
 
Ophthalmologists also believed that the overall patient satisfaction towards the new 
approach would also be better. This is related it to the short waiting time as the number of 
patients booked at the ophthalmology clinic can be reduced significantly and the fact that 
patients can access eye care services at their convenience.  
And I am sure satisfaction will be [think] will be good . . .  [think] Patients will benefit 
from because they do not to wait too long to see a doctor. (OPH2) 
For the patients, they are very happy [because] they don’t have to go to town to get 
their diagnosis and their treatment. (OPH1) 
 
Accessibility to eye-care services can be improved because the shorter distance from 
the patient’s home to a community clinic will make travelling more convenient, especially 
when no public transportation is involved to get to the clinic. OPH1 suggested patients would 
prefer the community-based ocular screening to be conducted at their doorstep given the wide 
distribution of the health clinics and cases of non-sight threatening conditions can be 
screened at primary care level. OPH1 also added that availability of eye care services at the 
community clinic would be beneficial to general practitioners as well. This would reduce 
unnecessary referrals to the ophthalmologists at the hospital. She said: 
Something simple, conjunctivitis for instance can be handled at the KK [health clinic] 
level. We have many KKs [health clinics] all over the countries and near their kampong 
[villages] and it [this] is really good . . . (OPH1) 
They (general practitioners) are happy to have the optometrists around (the health 
clinic). Because they can say “let’s ask (refer to) the optometrists”. (OPH1) 
 
Two ophthalmologists also talked about how the optometric pathways would possibly 
have affected the cost for both administration and patients. An ophthalmologist (OPH3) 
believed that there will be no issues if screening is conducted by the optometrists at the 
hospital level which could be included as part of the existing ophthalmology activities, 
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although she was concerned for patients who live far from the hospital who may need to see 
ophthalmologist on the first visit. She said:  
In term of hospital cost, I think there will be no problem because we (hospital) arrange 
it (optometric screening) by (giving) appointment. (OPH3) 
 
However, OPH3 who believed that fundus photography has more advantages than 
conventional screening at the community health level agreed that the recommendation would 
incur higher cost for purchasing the fundus camera for all clinics in the country. Another 
ophthalmologist (OPH2) although feeling that the optometric pathways could possibly reduce 
the healthcare cost in some way, could not understand how this could be achieved, responded 
in short “… I am not sure how this will reduce the cost.”  
 
For patient care, more allocation of time and costs for surgical intervention and 
treatment is possible when optometrists are able to carry out primary eye care. An 
ophthalmologist (OPH2) thought this allows more time for specialists’ role in treatment and 
surgery. She responded: 
We then can monitor, concentrate giving treatment, lasers, surgeries other that other 
than screening. (OPH2) 
An ophthalmologist (OPH3) raised the benefits of detecting other eye diseases such as 
glaucoma while conducting diabetic retinopathy screening at primary care level. OPH3 
described in her view: 
I think at the same time when these optometrists are conducting screening the diabetic 
patient, they are accidentally screening the glaucoma patient as well. So they are 
actually killing two birds with one stone! [laughter]. (OPH3) 
Misdiagnosis is the only disadvantage that emerged from the participants’ accounts, 
which is related to patient safety. Ophthalmologists are concerned if optometrists missed 
subtle complaints and patients with good vision who actually have vision-threatening 
diseases such as glaucoma, retinal tear and mild retinopathy. Because of this, OPH3 further 
added in her comments on false positive referrals she was more concerned if the optometrists 
fail to refer patients (false negative) with sight threatening conditions. She appeared to be 
welcoming any type of referrals especially where diagnosis may be unclear. OPH3 expressed 
her concern: 
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I mean, the complaint is very subtle and the vision is very good. Unless in certain cases 
. . . [patients] come with specific complain like advance glaucoma they will come with 
blurring of vision with good visual acuity. (OPH3)  
I am not really worry about over referring simple cases, but I am worry if they actually 
missed a very serious case and they discharged the patient. (OPH3) 
 
One ophthalmologist (OPH4) echoed OPH3’s concern and also expressed her worry 
that optometrists may likely make mistakes and misdiagnose eye conditions as a result of 
limited knowledge in ophthalmology and differences in training. This concern justified her 
choice why she preferred optometrists to be at the triaging clinic at the hospital because 
optometrists could discuss with the ophthalmologist when needed. She commented: 
So sometimes, there is drawback where misdiagnoses occur from the optometrists. 
When they [patients] are not referred urgently to us . . . so that thing will be--. May 
happen in certain cases. (OPH4) 
 
OPH1 however, had a different view about this issue of delegating screening to non-
ophthalmologists. Misdiagnosis had been her utmost concern as well but this did not only 
apply to optometrists but also to junior doctors. She quoted the conversations she had with a 
group of ophthalmologists in a meeting: 
They asked “What if the optometrist made a mistake in the diagnosis?” and then Dr XX 
answered “it falls back on you, the ophthalmologists!” They got scared hearing that. 
But our doctors make mistake as well. We have juniors doctors giving the wrong 
diagnosis, some referring [correctly] some not, some referring late, and so on, so even 
our doctors make mistake . . . (OPH1) 
 
11.4 DISCUSSION 
The aim of this qualitative research was to assess the perspective of the 
ophthalmologists who hold the responsibility of running the ophthalmology clinics in the 
public sector. These findings contribute significantly to the understanding of the optometrists’ 
role and their professionalism in primary eye care services, which include screening and 
triaging. The ophthalmologists interviewed described their perspective, experience and 
observation working with the optometrists across a wide range of issues, identified in the 
findings as themes of professional identity, expansion of role, advantages and improvement 
strategies. Generally, ophthalmologists perceived optometrists as competent and capable of 
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conducting primary eye care services.  On the other hand, some constructive comments were 
given on underutilisation of knowledge especially in ocular health examination. 
Ophthalmologists also expressed their concern about the workforce, and there was hesitation 
from senior ophthalmologists to support optometrists’ role expansion due to a dependence on 
technology based instruments, due to experience with private sector mishaps in particular. 
11.4.1 OPTOMETRISTS’ PROFESSIONAL IDENTITY 
Professional identity can be defined as the sense of what it means to become an 
optometrists in terms of value, characteristics and practise (Spafford, Lingard et al. 2004), 
which classically occurs at two levels, macro and micro (Wackerhausen 2009). The current 
study clearly indicates that ophthalmologists were uncertain about the level of training and 
scope of practise of optometrists despite the fact that they are ones who were involved in the 
development of the professional identity of optometrists in the Malaysian eye care system.  
 
Limited recognition of the profession at both macro and micro level is generally applied 
to optometrists employed in the public health sector in Malaysia. At a macro level, confusion 
of optometrist’s identity is obvious when the optometrists at the hospital are dressed as 
casually as the doctors and ophthalmologists with white coats, compared to the paramedics 
like nurses who have a specific dress code and uniform, distinct from the optometrists, 
doctors and ophthalmologists. It somehow gives the wrong perception to other practitioners 
and also patients at the hospital that there are only two groups of practitioners (doctors and 
nurse) who are providing eye care service and therefore the role of optometrists is not 
obvious and distinctive in the eye-care system. The survey of patients’ awareness of  the 
occupation of optometry’ (Chapter 7, section 7.2.3.1) supports the fact that there is relatively 
a low recognition of the profession among the Malaysian public; for example majority of the 
patients refer to optometrists as a doctor In the clinical setting, patients often discover the 
difference when they are at the optometrist’s consultation office because the clinical tasks 
that are conducted by the optometrists are different from that of the doctors, as defined at a 
micro level.  In the consultation, the optometrists usually only conducts refraction and 
perimetry without taking a full case history as the information has been already given during 
the ophthalmologist’s initial clerking (Ministry of Health Malaysia 2009c). At the tertiary 
public sector, the provision of ocular health assessment is sparsely served by optometrists due 
to certain circumstances such as a limited job description and substantial demand for 
refractive care (Ministry of Health Malaysia 2009a). For this reason, hospital optometrists are 
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seen to be focusing on refractive care, which has made the ophthalmologist normally 
associate the role of the optometrist with functional vision related tasks only. This is evident 
in the current study when only one ophthalmologist has a clear understanding of the extent of 
optometrists’ training, while the remaining interviewed ophthalmologists were unsure. 
 
The confusion towards the professional identity of optometrists may perhaps largely 
caused by ophthalmologists who have different levels of knowledge on the level of optometry 
training, particularly as to whether the training included an ocular health component. 
Comparable to optometrists in developed countries, Malaysian optometrists receive a similar 
education and training to perform a comprehensive eye examination (Malaysia Optical 
Council 2011). However, unlike their international counterparts, Malaysian optometrists are 
restricted in accessing diagnostic drugs in private practice and prescribing therapeutic drugs 
(Laws of Malaysia 2006c). This has limited their professional scope and thus confined their 
work to functional vision testing (Mohidin and Hashim 2011). Minimal knowledge 
application or underutilisation of knowledge is heavily put on the fact of optometrists doing 
only refraction and perimetry even though it came from one single ophthalmologist. The 
quantitative part of the research in Chapter 10 has strongly supported the argument given in 
these findings where optometrists indicated that they rarely practise the ocular techniques at 
their workplace.  
 
Over time, optometrists feel content with their current limited tasks and this leads to 
reduced confidence levels in undertaking ocular health examination. However, this assertion 
may be applicable for optometrists who are employed in the public sector as private 
optometrists have indicated that they were not feeling satisfied with their role description and 
felt that the public had lack of awareness towards their services (Chen, Saidah Nafisah Jaafar 
et al. 2012). Lack of public awareness on the definition and role of an optometrist was a 
subject in the UK some time ago (Wilson, Lee et al. 1994) and is seems to be more serious in 
Malaysia (Chung 2008) and this aspect is crucial in the formation of professional identity, 
which also emerged from an ophthalmologist’s interview and consistent with the patient 
survey (Chapter 7, Section 7.2.3.1). Patients need to understand about the role and services 
that can be offered by optometrists, which can be achieved primarily through optometrists 
being persistent in practise all of the knowledge and skills learnt during optometry training. 
Optometrists in Australia do not encounter similar problems as the Malaysian optometrists, 
and instead they like their profession because they are able to practise clinical optometry 
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independently (termed as clinical freedom) although were challenged with issues related to 
patient management (Long, Burgess-Limerick et al. 2013). 
 
Specific knowledge acquisition curriculum (formal and hidden) and experiences have 
been recognized as major sources in the formation of the identity of a profession, across other 
health disciplines (Wong and Trollope-Kumar 2014) (Fagerberg 2004) (Prosek and Hurt 
2014). Spafford, Lingard et al. (2004) investigated factors influencing optometry students’ 
experience, and found that professional identity formation was significantly reliant on role 
models (educators and optometrists), patient encounters, and societal expectations (Spafford, 
Lingard et al. 2004). Perhaps these factors may also confound the formation of optometrists’ 
identity in Malaysia.  In the current study, despite the professional identity of the optometrist 
being vaguely understood and the belief that further training is required, optometrists are 
consistently being perceived as having sound knowledge and skills, greater than that of the 
paramedics and doctors, specifically in relation to diabetic retinopathy detection. Interviewed 
ophthalmologists were generally confident with the optometrists’ capability and expected 
optometrists to be able to detect retinopathy signs and undertake timely referral. This similar 
type of preference by ophthalmologists is also indicated in a range of studies such as ocular 
emergency, glaucoma screening and diabetic retinopathy screening, due to the fact that 
optometrists demonstrated higher accuracy and agreement of diagnosis compared to the 
ophthalmologists (Hulme, Tin-U et al. 2002, Bowling, Chen et al. 2005, Azuara-Blanco, Burr 
et al. 2007, Hau, Ehrlich et al. 2007, Marks, Harding et al. 2012). 
 
Despite acknowledging the diagnostic capability and trustworthiness of optometrists, 
tension exists between ophthalmologists and optometrists around the world, particularly in 
regards to delegating primary eye-care and co-management (Ingram and Culham 2001, Buys 
and Nicola 2009, O'Connor, Harper et al. 2012). In the current study, ophthalmologists’ fear 
of the fact that optometrists will become too dependent on technology is actually not justified 
because the benefits of technology outweigh the worries about its misapplication. The 
technology issue relates to becoming reliant on technology to acquire clinical data relevant to 
making diagnosis and management decisions, at the expense of use of other clinical skills. 
For example, optometrists in the UK have been using advanced diagnostic equipment like 
fundus cameras and OCTs to enhance patient care, assisting in diagnosis decisions and 
practice management (Dabasia, Edgar et al. 2014). This had actually made the provision of 
services in the UK expand to enhance services in glaucoma monitoring, cataract post-
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operative care and diabetic retinopathy screening. If, in contrast, optometrists’ ability in using 
diagnostic technology is perceived as a disadvantage in Malaysia, it would appear that the 
opportunity to improve the eye care delivery and optometry services is hindered by this 
perception. As the ophthalmologists’ concern was specifically directed towards the 
possibility of optometrists venturing into refractive surgery like their counterparts in the USA 
(Sabbagh 1999), it must be acknowledged  that optometrists in Malaysia are governed by 
limited legislation on optometry practise, the Optical Act 1991 (Laws of Malaysia 2006c) and 
also bounded by other related acts which do not permit optometrists to perform any type of 
surgery or prescribe ocular drugs (Laws of Malaysia 2006b). Developed countries where 
optometry has well been established have shown that the prescribing right for ocular  
therapeutics to optometrists has benefited the public (Oster, Culham et al. 1999, O'Connor, 
Harper et al. 2012, Liu and Swanson 2013), although there are contrasting opinions about 
public safety (Statham, Sharma et al. 2008). This advancement of scope in care has 
sometimes been perceived as threat to medicine and patient care as a result of isolated 
occasions of misdiagnosis and prescribing errors made by optometrists (Needle, Petchey et al. 
2008, Statham, Sharma et al. 2008). Nevertheless, this concern is not part of the related 
concern faced by the Malaysian eye-care system, because at the moment it focusses mainly in 
the establishment of optometry per the international standard.  
11.4.2 PATIENT CENTEREDNESS IN OPTOMETRIC EYE-CARE PATHWAYS 
Patient centeredness focusses on the quality of personal (patients), professional 
(practitioners), and organizational relationships (healthcare system) (Epstein and Street 
2011), which also applies to eye-care. Sheen, Fone et al. (2009) showed that the aspect of 
patient outcomes is critical, and these can be measured through satisfaction levels. The 
current study indicates that community-based eye examination is effective because 
optometrists have demonstrated high accuracy of diagnosis and appropriateness of referrals, 
which maintain patient safety. The interviews indicate that ophthalmologists also perceived 
the benefits of the optometric eye-care related to patient outcomes. These were shorter 
waiting times and waiting lists for ophthalmology appointments, to which reduced 
ophthalmology workload and improved accessibility to eye-care also contribute. All of the 
ophthalmologists in the current study were confident that optometric eye care pathways at 
both the tertiary and primary level contribute many benefits to patients, and that if 
disadvantages do occur they are outweighed by the advantages gained.  
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The main benefits presented by the ophthalmologists were the possibility to reduce the 
ophthalmology burden. The statistics from the Malaysian National Eye Database show the 
increment of new cases and follow-up at the ophthalmology clinic every year, which includes 
referral for diabetic retinopathy screening (Salowi and Goh 2012). At least 60% of the 
referrals have normal outcomes and indirectly account for 60% of unnecessary attendances at 
the hospitals (Goh 2008).  The ophthalmologists in this current study are in mutual agreement 
that the burden and responsibility of conducting screening for all diabetes mellitus patients 
should be undertaken by the optometrists and the paramedics. This will improve coverage 
and uptake rate for screening as the current Malaysian guideline on diabetic retinopathy 
screening demands all diabetes patients to be screened once there is a diagnosis of the 
condition. The rolling effect of being able to reduce the ophthalmology burden is expected to 
be extensive and can be extended to patient care, such as reduced waiting times and increased 
patient satisfaction, and increased allocation for consultation and more opportunity for ocular 
surgery.  
 
Eye care services at the community level allow an integration of the service within 
existing primary health care (du Toit, Faal et al. 2013), which is important for patients with 
diabetes mellitus as they attend the community health clinic on a regular basis. In addition, 
community-based eye clinics provide better access for patients who are living in the 
neighbouring area. Better accessibility has been agreed as important by the ophthalmologists 
in the study and demonstrated visually through the thematic map (Figure 8-1, page 206) in 
Chapter 8 of the thesis which also indicates that many patients lived closer to, and within 
walking distance of, the community clinic. It is presumed that this trend would be similar for 
the other districts in the country because health clinics such as the Ampang Health Clinic are 
extensively available in almost every village around Malaysia (Ministry of Health Malaysia 
2010). The optometric pathway at community level is effective to screen out normal cases 
from being examined by the ophthalmologists at the hospital. Screening for eye diseases has 
taken up significant ophthalmology resources (Tajunisah, Azida et al. 2009, Goh, Omar et al. 
2010) and should be carried out by optometrists and paramedics at the primary care level at a 
larger scale using a systematic approach. For cost saving, the interviewed ophthalmologists 
were unsure of the implications of the optometric pathways in reducing costs. However, the 
cost-analysis findings from Chapter 9 of the thesis indicated that the healthcare cost and 
patient cost can be reduced using the model of diabetic retinopathy screening at a community 
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clinic by optometrists and has shown to allow better allocation for resources, which provide 
an avenue for a wider health economic study in optometric eye-care services. 
 
As discussed by the ophthalmologists in the study, disadvantages are likely to occur 
when optometrists are not well-trained in performing ocular health assessment and diagnosis, 
which may lead to misdiagnosis. Misdiagnosis is a huge drawback that is feared by the 
ophthalmologists, although this was not necessarily supported with the results from the 
diabetic retinopathy screening (Chapter 5) and referral triaging (Chapter 6) studies. For 
example, in 13% cases where misdiagnoses occurred, they were mostly of non-sight 
threatening conditions and patients were still referred to the ophthalmologists. Misdiagnosis 
can equally occur with general practitioners and family medicine specialists, as reported in 
many studies (Al-Khaldi, Khan et al. 2002, Lim, Lee et al. 2008, Statham, Sharma et al. 
2008, Keat and Keat 2009). Even with extensive training, misdiagnosis and over-referrals 
have occurred in diabetic retinopathy screening led by family medicine specialists (Lim, Lee 
et al. 2008). In the current interview study, one ophthalmologist also revealed that doctors are 
also prone to make mistakes and the implications actually go back to the ophthalmologists 
who are responsible for providing the training. Ophthalmologists have raised concerns in 
regard to the ability to miss subtle cases such glaucoma, retinal tears and mild NPDR. 
However, as these conditions would be reviewed routinely at the community clinic, it should 
be detected at an earlier stage. Ophthalmologists are worried that some important cases would 
not be referred. However, in the triaging component of the research as presented in Chapter 6, 
optometrists in the study demonstrated excellent agreement in referral decisions.  
 
Workforce has been an important issue discussed among the ophthalmologists 
concerning role expansion. To date there are approximately 200 optometrists employed in the 
public sector in Malaysia (Ministry of Health Malaysia 2010). As this number is considered 
small and not in surplus as is the number of paramedics, it does not necessarily indicate a 
limitation of the workforce. Resource allocation is important because if work is delegated 
efficiently then the service will be good regardless of the small number of practitioners 
(Howse, Jones et al. 2011). Also, identifying types of waste of healthcare (Graban 2009) 
including unnecessary tests is noteworthy for future discussion. These two factors are 
significant in the current Malaysian eye-care system especially related to restrictive job 
descriptions and practices. Across hospital eye clinics in Malaysia, refractions were carried 
out by optometrists in large numbers (Salowi and Goh 2011, 2012), which would benefit 
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from an audit of this service provision. As unnecessary refraction consumes many hours of 
the optometrists, this may contribute to limited availability for ocular screenings at the health 
clinic or the hospital level.  
 
Ophthalmologists in the current study agreed that optometrist-led diabetic retinopathy 
screening could offer opportunistic screening for other eye diseases, for example glaucoma, 
as they can conduct tonometry and assess glaucomatous optic nerve. Ophthalmologists also 
appeared to have confidence in optometrists’ ability to conduct shared-care in glaucoma. This 
is also consistent with United Kingdom studies where general practitioners also believe that 
optometrists can provide better service in primary open angle glaucoma screening (Jackson 
and Hirst 1995, O'Connor, Harper et al. 2012), affirming the implementation of co-
management in primary care. The ophthalmologists in the current study as well appeared to 
be positive about collaborations of ophthalmologists, optometrists and paramedics. Fundus 
photography screening has been suggested in the study to be conducted by the paramedic 
while optometrist’s use slit-lamp biomicroscopy to screen patients who were unable to be 
graded using the fundus camera, which is worth considering for improving efficiency  
especially as this offers the opportunity to  detect glaucoma (Nicolela 2011) and other 
conditions, and have been practised by either ophthalmologists, optometrists and patients in 
other countries (Hulme, O'Brien et al. 1999, Syam, Rughani et al. 2010, O'Connor, Harper et 
al. 2012).  
11.4.3 STRENGTHS AND LIMITATIONS 
The strength of this component of the research was that interviewed ophthalmologists 
were key informants about the existing eye-care services in the public hospitals in Malaysia, 
and their willingness to discuss their perspectives is useful for understanding the range of 
views towards optometrists’ involvement in ocular health screenings.  Also, as they 
participated in the clinical period of the optometric eye-care pathways, this enabled them to 
share their experience relative to their previous conception about optometrists. The use of in-
depth interviews allowed for new themes to emerge in order to have better understanding of 
ophthalmologists’ issues and concerns in regards to the expansion role of optometrists, as 
well as the factors that are needed to be focussed on for advancement of optometry in 
Malaysia.  
One factor that did not emerge from this study was the issue of therapeutic prescribing 
by optometrists. Further research is needed to examine ophthalmologist’s perception about 
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prescribing rights for Malaysian optometrists in the future and whether they feel optometrists’ 
have the competency to be given access to therapeutics. It is important for ophthalmologists 
to recognize the extent of the role of optometrists, as international standards include 
therapeutics and co-management of care. An expected limitation of this study as result of the 
design of the clinical pathways was that the sample of the ophthalmologists was small and 
relied upon one ophthalmology clinic in the region. Therefore, it may be that the findings are 
not generalizable to a large proportion of ophthalmologists at other hospitals in Malaysia. 
However, the responses given by the ophthalmologists in the study appear to be relevant to 
the whole eye-care system in the public sector in Malaysia. A larger similar study is needed 
in the future by including ophthalmologists from each of the ophthalmology clinics in 
Malaysia.  
 
11.5 CONCLUSION 
Overall, the issues identified related to training and minimal application of knowledge 
are important to be addressed as the first significant step to strengthen optometrist’s 
professional identity. From the perspective of the ophthalmologists interviewed, there is hope 
and high potential for optometrists in Malaysia to play a greater role in providing primary eye 
care services, as ophthalmologists have acknowledged the advantages in this expansion of 
role at both hospital and community clinic settings. Ophthalmologists also recognized the 
advantages of referral triaging conducted by optometrists at the hospital level, along with 
high expectations to have more optometrists conducting diabetic retinopathy screening. 
However, optometrists need to prepare with knowledge, skills and a positive attitude in 
becoming a primary eye-care provider who can work both independently and in health care 
teams. Professional development training would assist optometrists to provide an effective 
optometry service with excellent patient outcomes. This subsequently will improve eye-care 
delivery in the public sector in Malaysia. 
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Chapter 12: Conclusions   
12.1 INTRODUCTION 
The role of optometrists in primary eye-care is well established in the developed world, 
namely United States of America, United Kingdom, Australia and New Zealand. Evaluations 
of the effectiveness of optometrist-led ocular health screenings and referral triaging have 
been well documented in these countries (Pooley and Frost 1999, Bowling, Chen et al. 2005, 
Hau, Ehrlich et al. 2007, Statham, Sharma et al. 2008, Sheen, Fone et al. 2009, Bourne, 
French et al. 2010); these factors are unknown in Malaysian optometry. Although many 
collaborative efforts are being undertaken by policy makers and academics to improve and 
develop a better eye-care system in Malaysia, there are number of local studies indicative of 
limitations in diabetic retinopathy screening and ophthalmology services which are related to 
inefficient use of health resources (Zainal, Ismail et al. 2002, Keat and Keat 2009, Tajunisah, 
Azida et al. 2009, Goh, Omar et al. 2010, Salowi and Goh 2011, 2012). There is no evidence 
about optometrists’ capability in the current eye-care system and there are several important 
gaps in knowledge of the effectiveness of optometry services particularly in primary eye-care 
services in Malaysia which subsequently require investigation.  
 
The research, the first of its kind conducted in Malaysia, set out to design and evaluate 
the effectiveness of two optometric eye-care pathways: diabetic retinopathy screening at a 
community health clinic (Ampang Health Clinic) and referrals triaging at a hospital eye clinic 
(Ampang Hospital Ophthalmology Clinic) in Ampang Malaysia. The study sought to know 
whether the eye examination carried out by a group of 8 optometrists can result in optimal 
patient care, particularly in diagnosis and referral. The study also evaluated the level of 
patient satisfaction from the optometrist’s examination and their accessibility to these 
optometric eye-care services. As a result of a reduction in the number of patients needing to 
attend the hospital for ophthalmology consultation, a cost comparison of optometric eye-care 
pathways and the existing ophthalmology pathway has been also made to inform healthcare 
cost saving. The study has identified whether there are effects from training and clinical 
exposure on the level of optometrists’ skills and confidence in conducting comprehensive eye 
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examinations. The qualitative component of the study sought to evaluate the perception of 4 
ophthalmologists towards optometrists’ expanded role in ocular screening, primary eye-care 
and the optometric eye-care pathways. Understanding the patient care, health economic and 
appraisal of optometric eye-care pathways through a combination of multiple outcome 
measures will improve patient care and assist in establishing role expansion for optometrists 
in the public sector. This knowledge is valuable and useful for eye-care services planning, 
improvement strategies and serve as evidence for policy decisions in this area. As outlined in 
the Chapter 1 of the thesis, the research sought to investigate these main objectives: 
 
 To compare accuracy of diagnosis and referral decision of optometrists’ in referral 
triaging and diabetic retinopathy screening with that of ophthalmologists as a 
reference at hospital  
 To compare if patients’ satisfaction is different according to the type of optometric 
pathway 
 To compare if patient’ travel distance, travel time and mode of transportation 
different according to optometric pathways  
 To evaluate cost-minimisation impact of an optometric eye-care pathway at a 
primary care level 
 To determine optometrists’ self-confidence levels in ocular health knowledge and 
eye examination techniques throughout the study 
 To explore ophthalmologists’ views of optometric eye-care pathways 
 
12.2 SUMMARY OF MAIN FINDINGS 
The main findings of the research are categorized under the headings of patient care, 
patient satisfaction, patient accessibility, cost-saving, optometrists’ self-appraisal and 
ophthalmologists’ perspective. Within patient care the outcomes are diagnosis and 
appropriateness of management from the pilot study (Chapter 4), diabetic retinopathy 
screening study (Chapter 5) and referrals triaging (Chapter 6).  
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12.2.1 PATIENT CARE  
Diagnostic accuracy in conducting full eye examinations and patient management has 
not previously been investigated in detail in Malaysia. Diagnosis and appropriateness of 
management outcomes are descriptive, including the proportion of agreement with diagnosis 
and diagnostic test characteristics. Table 12-1 summarized the main outcomes for the 
diagnostic accuracy and referrals for the patients in the pilot study, diabetic retinopathy 
screening and the referrals triaging.  
Table 12-1 Main findings for diagnostic accuracy and referral agreement of the pilot study, 
diabetic retinopathy screening and referrals triaging  
 
Study Measures  Results 
     
Pilot study  Accuracy in primary diagnosis (%, 95% 
CI) 
 87.0  80.4% to 93.6% 
Accuracy in referral decision (%, 95% CI)  92.0 74.0% to 99.9% 
     
Diabetic 
retinopathy 
screening  
Diagnostic test characteristics (%, 95% CI)    
Sensitivity  68.3 36.1% to 100.0% 
Specificity  93.0 86.8% to 98.3% 
PPV  60.0 24.9% to 90.0% 
NPV  95.0 87.1% to 100.0% 
     
Referrals 
triaging  
Accuracy in primary diagnosis (%, 95% 
CI) 
 84.0 70.9% to 92.8% 
    
Agreement in triaging referral urgency 
(Kappa, κ) 
 0.411  0.207 to 0.615 
    
Accuracy in diabetic retinopathy diagnosis 
(%, 95% CI) 
 63.4  46.9% to 77.9% 
   
 
12.2.1.1 ACCURACY OF DIAGNOSIS AND REFERRALS IN THE PILOT STUDY 
The safety of optometrists’ decisions on pupil dilatation, primary diagnosis and referral 
in regards to the patients’ eye condition was assessed. No adverse decision or error 
concerning pupil dilatation was made by the optometrists in the study. Also, despite having 
initial limitations in knowledge and experience, the eight optometrists maintained patient 
safety through substantial accuracy in referral decisions compared to the ophthalmologists in 
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the preliminary study. Optometrists did not miss any patients with visual threatening 
conditions that required ophthalmologist’s attention and there was a high concordance of 
agreement (84.0%) with the ophthalmologist in their primary diagnoses of a variety of ocular 
conditions presenting at a busy hospital eye clinic. The findings from this study indicated 
although there were some cases which optometrists were unable to give a definitive diagnosis 
they generally matched the ophthalmologists decision (92.0%) on the need for further 
referral. This matched the results for the two clinical studies (discussed below) on diabetic 
retinopathy screening and triaging for other conditions. These results are interesting in light 
of the different prior clinical experience of the two groups, with the optometry participant 
group having substantially less overall clinical experience than the ophthalmologists in the 
area of ocular health examination. The results from this preliminary study were used to refine 
the clinical research protocol in the subsequent studies on diabetic retinopathy screening and 
triaging. 
12.2.1.2 DIAGNOSTIC TEST CHARACTERISTICS IN THE DIABETIC RETINOPATHY 
SCREENING 
The central aim of the study pathway at the Ampang Health Clinic was to demonstrate 
that optometrists could conduct diabetic retinopathy screening, to determine the level of 
accuracy of diagnosis for diabetic retinopathy and evaluate patient safety, cost and 
accessibility. Optometrists conducted full eye examinations including slit-lamp fundus 
biomicroscopy, similar to that of ophthalmologists at the hospital, who were the reference 
standard. Diagnoses were compared to those of the ophthalmologists’ diagnoses through a 
masked approach. Results indicated that optometrists have potential to perform diabetic 
retinopathy screenings at a primary level using fundus biomicroscopy. Optometrists 
demonstrated sensitivity of 68.3% for the detection of any diabetic retinopathy. Because the 
study at Ampang Health Clinic was conducted immediately after the pilot study, there is a 
need to consider the effects of learning curve which is consistent with the lower self-
confidence level optometrists had at the earlier phase of the study. The presence of lens 
opacities also made it difficult to detect subtle changes such as microaneurysms relative to 
their minimal experience. Nevertheless, the capability of detecting patients with normal fundi 
was very substantial. High specificity (93.0%) indicates that the optometrist-led diabetic 
retinopathy screening has the potential to avoid unnecessary referrals for diabetic retinopathy 
screening at the hospital by the ophthalmologists, as patients without retinopathy or non-
referable retinopathy are detected by optometrists. In addition to detecting retinopathy, 
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optometrists also correctly detected a number of glaucoma patients, illustrating the advantage 
of slit-lamp biomicroscopy over fundus photography. 
 
This is the only study in Malaysia that has evaluated optometrists who were relatively 
inexperienced in conducting diabetic retinopathy screening using a standard examination 
technique. Despite this limitation, the optometrists achieved a comparable performance in 
diagnostic tests characteristics to more experienced optometrists  (2001, 2002, 2003, Tu, 
Palimar et al. 2004, 2013), and showed sensitivity ranging from 66% to 75%. Even with a 
satisfactory outcome, there is still much work needed to improve the diagnostic test 
characteristics of a screening program led by optometrists in Malaysia. The ability of the 
optometrist to diagnose and refer cases to ophthalmology largely depends on clinical skills 
that can only be obtained from comprehensive and quality optometry training reinforced by 
continual development as a professional and wide clinical exposure. As the learning curve 
progresses, optometrists should be more familiar with identifying microaneurysms and 
macular oedema so that classification of mild NPDR can be improved.  An important 
outcome is the new knowledge that the optometrists require re-training in a specific eye 
examination technique before it is possible to introduce an optometric eye-care pathway. This 
training should occur at the hospital level as continuous professional development and at the 
university by increasing clinical experience in primary eye-care.  
 
Another important outcome of the diabetic retinopathy screening study is the fact that 
retinopathy does occur in patients with good VA and who are asymptomatic. This reflects the 
ineffectiveness of the existing pathway practices at the Ampang Hospital Ophthalmology 
Clinic for allocating appointments which use VA criteria for prioritizing patients, and 
presents a risk to ocular morbidity for such patients. Mild diabetic retinopathy (with minimal 
VA changes) can progress to pre-proliferative and proliferative diabetic retinopathy if blood 
glucose control is poor (Wong, Cheung et al. 2008, Lee and Sum 2011); hence it is useful to 
use objective signs for assessing diabetic retinopathy. 
12.2.1.3 ACCURACY OF DIAGNOSIS AND MANAGEMENT IN THE REFERRALS TRIAGING 
CLINIC 
The optometrist’s role in this phase of the study was to identify ocular conditions and 
triage the urgency of referrals to ophthalmology. Similar techniques such as slit-lamp fundus 
biomicroscopy and Goldmann tonometry were used by both types of practitioners. The 
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optometric pathway at the hospital allows an effective referral triaging for patients seeking 
general ophthalmology, which consequently enable the ophthalmologists to examine patients 
according to case severity and urgency. Optometrists’ diagnostic accuracy has 84% 
agreement in the accuracy of primary diagnosis with that of ophthalmologists. Results also 
showed substantial diagnostic capability in screening sight threatening diseases such as 
cataract, acute glaucoma, corneal ulcer and retinal detachment and showed similar accuracy 
(63.4%) in diabetic retinopathy. The detection of glaucoma was found to be accurate in 7 of 9 
cases, regardless of the study design where diagnosis was made based on optic nerve 
appearance, anterior chamber angle and/or intra-ocular pressure. Automated perimetry was 
not conducted at this point in the research. In comparison with the existing pathway which 
predominantly used VA cut-off, optometric triaging has the advantage of including other 
clinical test such as tonometry, pupil reflexes and slit-lamp biomicroscopy which allows a 
better way of differentiating between urgency of cases. The study suggests that allocation for 
ophthalmologist’s consultation appointments will be improved if such a triaging clinic is 
setup on a permanent basis because patients with non-sight threatening diseases can be 
allocated to later appointments.  Therefore this revised pathway has the potential to reduce 
the number of visits to the hospital in the Malaysian public hospitals and this will make better 
use of scarce ophthalmology resources. 
 
It was interesting to note however, there was reduction between kappa agreement on 
the referral classifications obtained in the pilot study (κ=0.76, 95%CI 0.53-0.94) and the 
actual study κ = 0.41 (95%CI 0.21 to 0.62). There are several factors considered to have 
cause the difference in the kappa findings. First the study design in the pilot study was that 
agreement on referral classifications was determined through ophthalmologist’s consensus, 
while the study presented in the second phase of the research (Chapter 6) was decided by 
only one senior ophthalmologist.  Secondly, there were large difference in the classification 
for very urgent made by the optometrists in the two studies. The optometrists were aware 
during the later study of the triaging referrals that the patients they examined would be 
examined by the ophthalmologist at a later date according to their own discretion.  Therefore, 
the optometrists may have been more anxious of the patient safety and referred more patients 
as very urgent (18 patients) as compared to in the pilot study (7 patients) than the 
ophthalmologist have indicated as 5 and 3 patients as very urgent, in pilot study and referral 
triaging study respectively as shown in the Table 12-2.  Because of the difference in the study 
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design it is not realistic to compare the kappa between studies and suggest there was a 
reduction in the kappa of the referral triaging pathway. 
Table 12-2 Comparison of optometrists’ decision for referral urgency (non-urgent, urgent and 
very urgent) with ophthalmologists’ decision between the pilot study (A) and optometric 
pathway for triaging referrals (B) 
(A) Pilot study 
  Ophthalmologist’s classification Total 
Very urgent Urgent Non-urgent 
Optometrists’ 
classification 
 
Very urgent 4 1 2 7 
Urgent 1 5 0 6 
Non-urgent 0 0 12 12 
Total 5 6 14 25 
 (B) Optometric pathway for triaging referrals 
  Ophthalmologist’s classification Total 
Very urgent Urgent Non-urgent 
Optometrists’ 
classification 
  
 Very urgent 3 7 8 18 
 Urgent 0 1 4 5 
 Non-urgent 0 2 33 35 
 Total 3 10 45 58 
 
 
Another important issue which may arise in the study is there is time delay between 
optometric examination to ophthalmology evaluation. As to replicate the natural time delay in 
the existing ophthalmology referral pathway (without the optometrist’s assessment), the 
optometric pathways were designed in the study with the knowledge there will be a time 
delay for the ophthalmologist’s examination. Because of this, retrospective review of the 
record was conducted by the PhD candidate. Using retrospective evaluation to compare 
diagnosis as such a time delay has been widely used in health care services studies in 
evaluating referral patterns, referral accuracy and referral triaging. For example; the studies 
of Sheen, Fone et al. (2009), Claqué, Foss et al. (1997), Fenton, Jackson et al. (2001), Hau, 
Ioannidis et al. (2008) and Ilango, McGalliard et al. (2000) assessed referral accuracy from 
primary care to tertiary care, with embedded time delay to the ophthalmologist’s 
examination. 
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12.2.2 PATIENT SATISFACTION TO OPTOMETRIC SERVICES 
Patients were surveyed about what the definition of an optometrist was.  Few patients 
(19.8%) had awareness about the definition of optometrists in the current study which may 
reflect that their knowledge about the scope of optometry service was also very minimal, 
consistent with previous local studies (Tan and Lam 2010, Mohidin and Hashim 2011, Chen, 
Saidah Nafisah Jaafar et al. 2012).  The reason for this situation is not further investigated in 
the study, but this would be likely due to similarities in type of services offered by 
optometrists and opticians which result from vague descriptions in the Optical Act legislation 
about optometry. Revision of the Optical Act legislation is needed to address the confusion of 
eye-care practitioners’ definition, scope of practice and access to diagnostic pharmaceuticals 
for all optometrists. It would be an important milestone in both improving the delivery of 
eye-care by allowing optometrists to more fully utilise their education towards public benefit. 
Optometry as a profession needs to be recognized as an independent eye-care profession, 
practising to the fullest scope allowed by legislation. A fuller scope of optometry practice 
will ensure earlier detection of eye disease, the reduction of complications, improved 
morbidity, and greater access to and increased cost effectiveness of eye-care. Awareness of 
the primary care role of optometrists can be increased through publicity and wider 
involvements of the profession such as screenings and eye disease campaigns in both public 
and private sectors, which was also suggested by an ophthalmologist during the conducted 
interview.  
 
Patient’s satisfaction concerning the eye care services offered by optometrists was 
surveyed using a translated PSQ-18 questionnaire.  Satisfaction was high for the patients who 
were getting eye examinations from the optometrists at both the tertiary level and the primary 
level. There was no significant different in the satisfaction level between locations of service, 
except for communication where the mean score of communication satisfaction was higher at 
the Ampang Hospital Ophthalmology Clinic (4.204) than the Ampang Health Clinic (3.961). 
Knowledge of the patients’ satisfaction in these areas is important for improving quality of 
care especially in a newly implemented care pathway. 
12.2.3 ACCESS TO EYE-CARE SERVICES 
Despite no significant difference in satisfaction for accessibility at both places, F 
(1,167) =2.893, p=0.091, optometrist-led screening at the community clinic has a 
significantly shorter travel distance as compared to the hospital, F (1,167) = 12.409, p=0.001. 
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Although it is difficult to generalize from the distances for the two optometric pathways of 
the study to whether the general population would have the same distances to travel, however 
a clinic which is closer to the patients’ home is ideal as the initial gateway for any eye 
condition for the community. Shorter distance to access eye-care services has the advantages 
of saving time travelling (Baker, Bazargan et al. 2005), but has shown to be of no difference 
in this study due to the influence of different transportation modes, F (7, 161) = 8.109, 
p=0.001. Baker, Bazargan et al. (2005) also indicated that shorter distance means less 
travelling cost. The most important benefit is if the waiting list at the health clinic is shorter 
than the hospital, eye examination can be done at an earlier stage. The study suggests the 
possibility for the healthcare authority to consider adopting the optometric eye-care pathway 
at the primary care level in community health clinics. 
12.2.4 COST-SAVING FOR OPTOMETRIC EYE-CARE SERVICES 
This is the first cost-analysis study in Malaysia comparing optometry services at public 
sector setting with the existing ophthalmology setting.  Results indicate that optometric eye-
care pathway offers cost-savings, from the perspective of both the healthcare (MYR 
78283.61) and patients (saving MYR2.87). The patients’ average cost was cheaper at the 
Ampang Health Clinic (MYR8.14) than Ampang Hospital Ophthalmology Clinic 
(MYR11.01) but statistically the difference was not significant which may also be a reason 
why satisfaction scores for financial component were similar and not significantly different. 
The satisfaction was higher for Ampang Hospital Ophthalmology Clinic (3.407) than the 
Ampang Health Clinic (3.348). The cost model however gives more judicious estimates 
because it considers the effects from patient numbers and practitioners’ time. Using the 
model that assumes fewer patients need to attend the hospital for ophthalmology 
examination, it is apparent that less cost is required although an optometrist is needed to 
screen more patients in the revised pathway. Higher cost is accumulated in the existing 
pathway as a single visit to the ophthalmology clinic at the hospital and demands other 
practitioners’ (paramedic and optometrist) time in addition to the ophthalmologist’s time in a 
standard eye examination. The cost-saving from reducing ophthalmologist’s time undertaking 
eye examination of normal patients at the hospital can be transferred into more time allocated 
for treatment and surgery. These cost study findings should to be considered by policy 
makers when deciding on resource allocations including work force and clinical settings and 
instrumentation in eye-care services.  
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12.2.5 OPTOMETRISTS’ SELF-APPRAISAL ON KNOWLEDGE AND SKILLS 
In addition to the diagnostic accuracy of the optometrists it is useful to investigate how 
well optometrists perceive that they performed eye-care tasks. This was assessed through a 
questionnaire at three stages of the research: before seminar, after seminar and at the end of 
clinical pathway. This is important rather because self-perception gives a gauge of 
confidence. 
 
The optometrists’ background outcomes demonstrated that underutilisation of 
optometry knowledge learnt during graduate school was clearly present amongst the 
participating optometrists in their current roles. Optometrists in the study appeared to have 
been limited to primarily performing refractive care, as opposed to a wider role in ocular 
health examination. Core skills such as slit-lamp fundus biomicroscopy and applanation 
tonometry which are required for comprehensive eye examinations were shown to be the 
least practised by the optometrists for quite some time since graduation (Table 10-2). The 
limitations in applying optometry knowledge other than functional vision assessment leads to 
loss of other skills acquired through the undergraduate degree. Identification of the factors 
that contribute to this underutilisation of optometry knowledge and skills is vital for the 
improvement of eye-care delivery by optometrists in Malaysia.  
  
Knowledge and confidence were minimal at the beginning of the refresher course due 
to the reported lack of use of relevant skills related to undertaking a wider clinical role,  but 
both of these improved significantly after attending the intensive three-day course (Table 10-
4). Later self-evaluation of confidence and knowledge following the clinical stages of the 
research showed a further increase in these self-ratings, which was due to the optometrists’ 
increased use of these clinical techniques in the study’s clinical environment. There are 
increased numbers of optometrists who were feeling at least “often confident” in performing 
all of the techniques specifically slit-lamp biomicroscopy and tonometry after they attended 
the refresher training and at the end of the optometric pathways, relative to before the 
seminar. The optometrists also demonstrated increased proficiency in performing tasks in 
primary eye-care in the study with improved confidence in tonometry and fundus 
biomicroscopy.  
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The self-appraisal findings have explicitly supported that training and experience 
influence the improvement of confidence in clinical performance (Garg, Reddy et al. 2014). 
With further continuous training and clinical exposure, optometrists could provide an 
effective eye-care service. This also suggests that to best facilitate a change in the clinical 
role of optometrists in the public sector in Malaysia, optometrists should have access to 
refresher programs to build upon their undergraduate knowledge, coupled with a period of 
immersion in a revised clinical role. This would provide optometrists with the skills and 
confidence to undertake an expanded role from their currently more limited role which does 
not require full use of their learned skills (Tan and Lam 2010, Mohidin and Hashim 2011).     
12.2.6 OPHTHALMOLOGISTS’ PERSPECTIVES ABOUT OPTOMETRIC EYE-CARE PATHWAYS 
To gain information about the perspectives of the ophthalmologists (currently the 
decision makers about eye-care service delivery), about the role the optometry profession in 
eye care. This was done by quantitative analysis of interviews with 4 ophthalmologists.  The 
interviews were consistent with the results of increased satisfaction level and better 
accessibility of optometric services at primary eye care level.  
 
Analysis of the interviews showed that the ophthalmologists agreed there are issues 
with optometrist’s professional identity and there is underutilisation of knowledge within the 
optometric profession which supports the statements made by the optometrists in the study in 
the self-appraisal. The issue of recognition of the optometry profession as an eye-care 
provider was also raised in the ophthalmologists’ feedback. Despite these challenges, 
ophthalmologists were confident that the optometrists have the capability to learn and believe 
that such role expansion in primary eye-care for optometrists is indeed important and 
recognized the advantages of the triaging clinic led by the optometrists at the hospital level. 
 
It is an alarming issue knowing that graduate optometrists who have gone through a 
comprehensive optometry education are accepting of a scope of practice that is minimal 
compared to their training. Malaysian optometry graduates should be persistent in applying 
knowledge even though being limited by employers, market demand, and accessibility to 
diagnostic drugs or high-end instruments. Graduates should practise what they have learnt in 
the face of these challenges and constraints in order to develop a higher level of eye-care in 
Malaysia. The change to adopting a fuller scope of practice comparative to education needs 
to come from within, and promoted to students and thus graduates to apply pressure for that 
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change. Even though limitations exist in the Optical Act legislation, these do not mean that 
optometry graduates cannot provide a fuller scope of practice. Not being able to do more does 
not imply that they must do less as long as it is within the scope of the legislation. The fact is 
many optometric clinical techniques and general ocular health screening are still able to be 
performed without usage of diagnostic drugs; for example anterior segment examination, 
undilated slit-lamp biomicroscopy (using fundus lens), non-mydriatic fundus photography, 
direct ophthalmoscopy, non-contact tonometry, visual field testing, binocular vision, low 
vision and vision therapy. However these require more time, utmost determination and a 
desire to change.  
12.3 PRACTICE AND POLICY IMPLICATIONS 
Collectively, the outcomes from the optometric pathways at both study locations, the 
health clinic and hospital eye clinic, have depicted great potential of effective models for 
optometrist-led referral triaging and diabetic retinopathy screening in Malaysia. Optometrists 
in the study have demonstrated the ability to detect and refer sight threatening eye conditions 
to the ophthalmologist within an appropriate time frame. The concept of sight threatening 
versus non-sight threatening used is consistent with usage in the Malaysian health care 
system.  The current system though uses a triaging mechanism which predominantly uses 
visual acuity measures and the presence of symptoms described in referral letters to prioritise 
appointments. The optometrist-led pathway modelled in the study at the Ampang Hospital 
Ophthalmology Clinic has shown that triaging by conducting a more comprehensive ocular 
assessment yields a competitive outcome in classifying patients as requiring more urgent 
referral for sight threatening conditions versus a non-urgent referral for non-sight threatening 
eye conditions.   
 
The comprehensive evaluation indicated several significant implications for the eye-
care delivery in the region.  This study is the first to report the diagnostic accuracy of public 
sector optometrists in two different roles, diabetic retinopathy screening and triaging 
referrals. Understanding the level of the accuracy of diagnosis made by the optometrists has 
important implications for the quality of eye-care services. It will assist policy makers in their 
planning for expanded services to the public as optometrists have the potential to be primary 
eye-care providers at both health clinic and hospital settings.  
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As there is now evidence that optometrists can function effectively as primary eye-care 
providers in Malaysia, the study informs the possibility of shared care management in ocular 
eye disease especially cataract, glaucoma and diabetic retinopathy.  Expansion of the 
optometrists’ role in ocular health screening can further reduce the burden of ophthalmology 
workload at the hospital level. However, due to small numbers of optometrists in the public 
sector, the issue of limited work force warrants additional planning. Options to improve 
service delivery would be more optometrists employed in public sector and then also the role 
substitution of ophthalmic technicians and opticians at the hospital level. They can be able to 
assist some of the optometrists’ burden in refractive care at the hospital. For example, trained 
opticians can conduct simple vision and refractive care that can serve the purpose for the 
ophthalmology requirement for assessing refractive status on all patients. With these, 
optometrists could participate in ocular health assessments on a periodic basis or even 
permanently at the hospital eye clinic to triage referral cases or conducting general and 
diabetic retinopathy screening at a health clinic.  
 
In the current Malaysian public eye-care setting, both ophthalmologist and optometrist 
are working in the same eye clinic. Generally, at present, ophthalmologists define the work 
scope of the optometrists who function, essentially, as ophthalmic technicians, performing 
refraction, visual assessment, visual field, scans and orthoptic assessment. Although this 
setting appears as working in a team, the complementary nature of ophthalmologists and 
optometrists in managing eye diseases is still not well-established. There is no previous 
evidence about the diagnostic ability of the optometrists in Malaysia. Because of this, the 
initiative of having optometrists involved in the shared-care management for chronic eye 
conditions such as glaucoma is still new and at a trial phase in the eye-care system. This 
research provides clear evidence that optometrists would be ready to venture into ocular 
health detection role. One might envisage a situation whereby ophthalmologists change the 
way they managing the patients but optometrists triage patients differently. However, this 
would be of out of context for the Malaysian public eye-care setting as any changes of policy 
and guideline will apply to optometrists as well.  
 
The study also suggests that the integrity of optometry’s professionalism and 
understanding of being an eye-care professional are factors that can make a difference to the 
eye-care services in Malaysia. This aspiration necessarily involves optometrists’ effort and 
willingness to practise at their level of training and also undergo continuous professional 
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development programs in order to up-skill their expertise in a specific discipline and educate 
for changing practice. Only by these means will the current underutilisation of optometry 
knowledge be improved and subsequently in future years to come, optometry in Malaysia 
will be at a level equal to the international benchmarks. For this to occur, a collective 
transformation of the whole optometry profession in the country is required. 
12.4 LIMITATIONS 
The strength of the current study is its comprehensive evaluation of the optometric eye-
care pathways which was not limited only to the clinical performance of the optometrists. 
The study evaluated multiple aspects of care delivery including the perspective of the 
optometrists, ophthalmologists and patients, and health economics. It should be remembered 
that a field study like this one can have real world restrictions on the type of data that can be 
collected.  Thus there are some important interpretation issues which are principally as result 
of limited resources available for conducting the study.  
 
Importantly, this study suggests two models of optometry services that have great 
potential to improve the limitations in eye-care delivery especially in the public sector. The 
effectiveness of this study should not be underestimated and perceived as not significant on 
the regards that it involved only 8 optometrists. Generalization is possibly made to the rest of 
the hospital optometrists in Malaysia as the clinical background of the participated 
optometrists were consistent with the findings of two local studies, which indicated that 
Malaysian optometrists are generally not practising comprehensive eye examination (Tan and 
Lam 2010, Mohidin and Hashim 2011). The study outcomes may be reflected to other 
optometrists in Malaysia because they are practising according to the Standard Operating 
Procedure for refractive and primary eye-care services (Ministry of Health Malaysia 2009c, a, 
b, 2011a). Although the study selected only one hospital eye clinic and health clinic in one 
district in Selangor state, the current processes within the hospitals would be expected to be 
fairly similar across all hospital eye clinics in the public sector in the country as they apply 
the same clinical practice guidelines and protocol (Ministry of Health Malaysia 2008, 2009a, 
b, c, 2011a). A large-scale and national evaluation study using these models of eye-care can 
be carried out at the Ministry level, perhaps through a series of audit exercises. Due to the 
nature of the research design as an exploratory study, the study had included a small sample 
size at each location due to a short study period of approximately 6 months overall, 
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compounded by participant drop-out. It was not possible in the study to recruit more patients 
or extend the study period due to the need to conduct the study within a functioning clinic, 
financial resources and its rostering of clinical staff and their current responsibilities.  
 
In some cases, diagnoses of glaucoma were based on discs and IOP only and without 
visual field analysis thus constraining these to be categorised as suspect glaucoma in the 
study. This was because the study was designed as cross-sectional and to present the actual 
process involved in the existing eye-care services. Also, as the study involved more than one 
ophthalmologist, there might be inconsistencies of diagnosis among them which challenge 
the status as the “reference standard” in the clinical study. Any future study may benefit from 
inclusion of inter-observer and intra-observer reliability measurements for IOP and disc 
estimates prior to comparison of the diagnostic tests. Reliability of the ophthalmologists 
measurements of IOP or CDR estimates are expected to be high. However, the study 
concentrated on the diagnosis outcome made at the hospital eye clinic by a group of 
ophthalmologists in concordance with the existing ophthalmology care at the Ampang 
Hospital, where all referred patients are examined without preference by available 
ophthalmologists. 
 
The other interpretive consideration is that the interview was conducted by the PhD 
candidate who is also an optometrist herself and has known the ophthalmologists for quite 
some time and vice versa. This could likely hinder the ophthalmologists from making true, 
fully-expressive and genuine comments during the interview, as to avoid offending the 
candidate in any way. However, the excerpt of the interview has shown that the 
ophthalmologists did substantially express their opinions. Future work should sample more 
ophthalmologists from each hospital across Malaysia to be able to determine if the opinions 
expressed are represented more widely amongst ophthalmologists in the Malaysian public 
sector.  
12.5 RECOMMENDATION FOR FUTURE RESEARCH 
The current study is novel in the Malaysian context and the results have strongly 
indicated a high potential of optometric eye-care pathways in alleviating ophthalmology 
workload problems in the existing eye-care service. Each study in the thesis has results which 
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open avenues to other potential research in Malaysian eye-care services. Some potential 
studies for the future are outlined below along with their rationale. 
 The majority of optometrists and opticians are practising in the private sector 
(Ministry of Health Malaysia 2010) but the type and quality of the eye-care service 
is unknown. It is important to know the level of care provided as these practitioners 
are the ones who would be the most available to the public. A comparison of care 
and services between optometrists and opticians in refractive care and ocular health 
screening, using standardized patients, would give valuable information. Questions 
that could be addressed are:  
 Do optometrists and opticians provide different types of eye-care service? 
 Are the public aware of the differences of the care provided by different 
practitioners? Does the public understand this in terms of the different tests 
and procedures that each profession can perform?  
 What are the job satisfaction levels among the optometrists who are working at 
the public sector in comparison with the private sector? Do these satisfaction 
levels change with different experience level/employment years? 
 Can the risk to public be ascertained from standardized patients and the 
detection rate of common conditions? 
 There is evidence of  underutilisation  of optometry knowledge among the 
optometrists in the current study, similar to previous studies (Tan and Lam 2010, 
Mohidin and Hashim 2011). Future work could investigate the perspectives of the 
optometrists in both the public sector and private sector and also policy makers and 
academics. Issues to be addressed are: 
 What are the reasons for underutilisation of optometry knowledge in 
optometry practice?  
 Is there a direct and measureable association between knowledge acquisition 
level, confidence level and the accuracy of diagnosis made by optometrists? 
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 Optometrists are generally accepted as primary eye-care providers who are able to 
provide screening for both non-sight and sight threatening disease (Ewbank 1997). 
Optometrists in the UK however have shown an extended role in screening and 
managing eye conditions in emergency settings (Hau, Ehrlich et al. 2007). Such 
similar studies should be also conducted in developing countries like Malaysia as 
this can further expand the optometrists’ role and benefit the eye-care system 
through optimum utilisation of resources.  
 What diagnostic tests could optometrists use in identifying sight threatening 
conditions which are categorized as ocular emergencies?  
 What cases can optometrists manage themselves as opposed to those that need 
to be referred urgently to ophthalmologist? How good are optometrists at 
classifying these cases according to severity and urgency? 
 The location of eye-care services is important for  accessibility and utilisation of 
such services (Baker, Bazargan et al. 2005). Further research is required, however, 
to determine the nation-wide accessibility to eye-care service in Malaysia for both 
the public and private sectors. This is very important considering that there are 
many community clinics in Malaysia which could be effectively chosen to provide 
eye-care services.   
 What is the distribution of community clinics in Malaysia as compared to the 
available eye-care practitioners and does this match the expected demand for 
eye-care services? 
 Do factors such as transportation and employment influence patients selecting 
the public sector for eye-care service. This is worth to investigating to 
highlight the value for community primary care? 
 It is important to know the patient health-related effect outcomes for example 
quality-adjusted life-years (QALYs) with cost because any new intervention should 
consider to what extent the resources spent could provide health benefits. Future 
research is required to investigate the cost-effectiveness of optometric services at 
different settings using a Markov decision model (Murray, Evans et al. 2000) using 
published epidemiological studies in Malaysia.  
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 Which model of optometric eye-care; community versus tertiary is more cost-
effective?  
 Is the cost-effectiveness dependent to the type of the optometry service such as 
general optometry and also diabetic retinopathy screening?  
 Would vision-related quality of life, for example VF-14, be a better clinical 
outcome to be used in a cost-effectiveness model?  
 The research on ophthalmologists’ perspectives concerning eye disease was based 
on a sample of 4 interviews. This could be extended to a more representative 
sample size.  This knowledge is important because it would explain the scope of 
practise, expectation and legislation requirements for optometrists in Malaysia. 
 How much ophthalmologists understand about the level of training undertaken 
by optometrists as compared to opticians? 
 Is the limited understanding about optometrists’ training due to job description 
or the professional identity posed by the optometrists themselves? 
12.6 CONCLUSION 
The study has shown evidence of the strong clinical capability of optometrists and 
hence supports the expansion of the role of optometrists in Malaysia. Measured outcomes 
included in this evaluation research were extensive; from the level of optometrists’ appraisal 
(knowledge, practise and self-confidence), patient care (clinical efficacy), patients’ access to 
eye-care, patients’ satisfaction, cost analysis, to the level of ophthalmologist appraisal. The 
benefits of the optometric eye-care models in diabetic retinopathy screening and referral 
triaging have been shown to be very useful to patients and to the healthcare system alike. In 
spite of limitations in clinical experience and professional training, optometrists have 
demonstrated diagnostic accuracy in a wide range of diseases and that patients were satisfied 
with the services. Additionally, patient evaluation outcomes also showed that they are 
satisfied with the services and the study finds that access to eye-care service at a community 
health clinic is shorter and may be more convenient.  Healthcare also will benefit from the 
potential cost savings when fewer patients were needed to be examined by an 
ophthalmologist at the hospital. The study has clearly indicated that the optometrists’ self-
confidence has improved throughout the study. Nevertheless issues such as professionalism 
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and public awareness need to be taken into account in defining optometrists’ role expansion 
in the eye-care services.   
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Appendices 
 Patient clinical form used by the optometrists at Ampang Health Clinic and 
Ampang Hospital Ophthalmology Clinic 
 
Patient Registration ID :  
        
        
 
Optometrist Research ID : 
        
        
 
Date of visit : 
        
D D M M Y Y Y Y 
 
Group : 
 (1) Ampang Health Clinic 
 (2) Ampang Hospital 
 
 
 
P
at
ie
n
t 
d
e
ta
ils
 
Name  
 
Gender   (1) Male 
 (2) Female 
 
Race   (1) Malay 
 (2) Chinese 
 (3) Indian 
 (4) Others 
 
 
Religion 
 
 
 
 
 
 
 (1) Islam  
 (2) Buddha  
 (3) Hindu  
 (4) Christian  
 (5) Others Specify............................. 
 
Occupation 
 
 
 
 (1) Public Sector  
 (2) Private Sector  
 (3) Unemployed  
 (4) Pensioner  
 (5) Others Specify............................. 
 
Date of birth 
 
        
D D M M Y Y Y Y 
 
Address  
 
 
Postcode  
 
Tel No: 
 
Email :  
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M
ed
ic
al
 h
is
to
ry
 
 
Diabetes Mellitus Yes   (1) No   (2) Duration : .............years 
Type NIDDM   (1) IDDM  (2)   
Hypertension Yes   (1) No   (2) Duration : ...............years 
Others Yes   (1) No   (2) Specify :  
Family’s medical 
history: 
 
 
 
 
 
 
 
 
 
 
 
 
 
O
cu
la
r 
h
is
to
ry
 
Ocular trauma Yes   (1) No   (2) Specify : 
Surgery Yes   (1) No   (2) Specify : 
Others Yes   (1) No   (2) Specify : 
Family’s ocular 
history : 
 
 
 
 
 
 
 
 
 
 
 
Present optical aids Glasses   (1) Contact Lens   (2) 
Types  of glasses Single vision   (1) Bifocal   (2) Multifocal   (3) 
Rx Power (D) RE LE Add 
  
 
 
  
 
 
P
re
lim
in
ar
y 
te
st
in
g 
 RE LE 
Distance 
Vision/VA 
  
Near Vision   
Binocular vision  
 
Convergence  
R
e
fr
ac
ti
o
n
 
Final Rx (D)   
VA   
C
as
e
 H
is
to
ry
 
Signs & Symptoms  
Location/Laterality unilateral   (1) 
 (1) RE 
 (2) LE 
 
 
bilateral   (2) 
Onset 1-3 days  
(1) 
4-7 days  (2) >1 wk    
(3) 
>1 mth   
(4) 
Frequency Often   
(1) 
Sometimes  
(2) 
Occasionally  
(3) 
Uncertain   
(4) 
Type constant   
(1) 
intermittent  
(2) 
suddenly  (3) gradually   
(4) 
Self-treatment Specify.................................... Yes   
 (1) 
 
No  (2) 
Associated factors  
 
Effect to patient’s life 
(eg. Driving etc) 
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Add and near VA  IPD :                       mm 
O
cu
la
r 
h
ea
lt
h
 
                        
Tonometry                                   mmHg @                                     mmHg @ 
Anterior angle   
Pupils   
Lid, conjunctiva, 
cornea & iris 
  
Lens Media LOCS III 
 
 
 
 
LOCS III 
Fundus 
 
 
 
 
 
 
 
 
 
Disc  Macula 
C/D Retina 
Vessels Others 
 
 
 
 
 
Disc  Macula 
C/D Retina 
Vessels Others 
 
A
ss
es
sm
e
n
t 
Provisional Dx   
Differential Dx   
  
 
 
M
an
ag
e
m
e
n
t 
P
la
n
 
Patient education 
 
 
 
 
 
 
  Amsler grid self-test 
  Lid hygiene 
  Compresses/Soaks/Massage 
  Compliance 
  Information about related ocular conditions 
  Others (specify) 
Follow up 
required : 
Yes/No/PRN 
 
 
 
 
  3 days 
  1-2 weeks 
  1 -3 months 
  6 months 
  12 months 
  24 months 
Referral : 
Yes / No  
 
   Very urgent (same day) 
  Urgent (1-2 weeks) 
  Non urgent (1 -3 months) 
  Normal/Ophthalmologist re-examination (booked date ......./......./.......) 
Topical drugs 
suggested/eye 
drops dispensed : 
Yes/No 
 
 
 
 
Generic name   
Dosage form (eg. Sol, oint)  
Strength (%)  
Amount (ml)  
Dose (eg. 2 gtt, qid)  
Others : 
(eg. VF, OCT, 
Consult 
ophthalmologist, 
GP etc) 
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Optometrist 
Signature               : 
Name                     :  
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 Clinical decision guidelines for diagnosing and managing patients for common ocular diseases developed by the PhD student to be 
used in the research 
 
  
CLINICAL PRACTICE GUIDELINE FOR OPTOMETRIC EYE 
CARE PATHWAY AT PRIMARY AND TERTIARY LEVEL IN 
MALAYSIA (OPTION STUDY) 
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Statement of Intent 
 
This CPG is developed for the purpose of the research project “Effectiveness of an Optometric Eye Care Pathway at Primary and Tertiary Level in 
Malaysia”. It serves as a reference for the participating optometrists in the decision making for patients’ management at their first visit for an eye examination. 
Guidelines are based on current clinical research papers, ophthalmology and optometry textbooks and manuals (Kanski and Nischal 1997, Sandford-Smith 
1997, Woodard and Woodard 1997, Kanski, Nischal et al. 1999, Doshi and Harvey 2005, Filips and Kattouf 2006, Elliott 2007, Thal, Kirschen et al. 2007, 
Steele, Steel et al. 2008, Healey and Thomas 2010).  Established national eye-care and screening guidelines from Malaysia, Australia and America are also 
referred to as primary resources (American Optometric Association 2002, National Health and Medical Research Council 2008, Ministry of Health Malaysia 
2011a). These guidelines comply with the relevant Malaysian legislation namely the Optical Act 1991 and Poison Act 1952. Ocular conditions presented are 
limited to only certain ocular conditions: diabetic retinopathy, cataract, glaucoma and red eyes. Decision making in accordance with the guidelines is highly 
recommended during the research project. However the suggestions given for the management described are not intended to be all inclusive and may not be 
suitable as the ultimate management in every case.  Optometrists should use their professional opinion in decisions, taking into consideration the patient 
symptoms and examination findings on an individual basis for each patient.  
  
  
 
 
Introduction 
 
While there are many guidelines available for the diagnosis and management of common ocular conditions, they are not likely to be fully applicable and 
relevant for Malaysian eye-care settings,  particularly for optometrists who don’t have independent access to diagnostic drugs and can’t manage 
therapeutically. Malaysian optometrists are allowed to use diagnostic drugs in the eye examination (Laws of Malaysia 2006c) but this is permissible only in a 
medical or academic institution (Laws of Malaysia 2006d). Optometrists in Malaysia can’t manage patients with any topical drugs, compared to their 
counterparts in Australia, New Zealand, United States of America and the United Kingdom. However this does not imply that Malaysian optometrists can’t 
perform comprehensive eye examinations and become a primary eye-care provider using available ophthalmic instruments. However, the management scope 
of an optometrist in Malaysia includes referral, reviewing non-sight threatening cases, prescribing optical devices, patient education, vision care consultation, 
re-assurance and visual impairment rehabilitation. Hence, the approach used in developing these guidelines is conservative (as compared to above mentioned 
countries), to allow the actual optometrists to demonstrate capability through knowledge application and clinical experience.  
 The presentation of the guideline uses the SOAP format: Subjective (symptoms/complaints), Objective (signs or/and examination findings), 
Assessment (conclusion or/and diagnosis) and Plan (Management), a problem-oriented approach in order to assist test selection and decision making by the 
optometrist during the project. Terminology for the ocular condition diagnoses adopts the ICD 10 coding (World Health Organization 2007a). After each eye 
examination, optometrists are required to determine one provisional diagnosis and three differential diagnoses, and prepare an optometric management plan. 
All the slit-lamp examination findings will need to be recorded according to the grading given as in Table 1 below.  
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CONDITIONS STRUCTURE RECORDING 
Normal Appearance Cornea & lens Clear 
Others NAD (No abnormalities detected) 
WNL (Within normal limits) 
Anomalies/abnormalities General Record size, shape, appearance and location using a diagram 
and written description 
Fluorescein staining, corneal oedema, tarsal 
plate abnormalities (papillae, follicles), 
injection and vascularisation 
Scale 0 to 4+ of a response 
0 : absence 
1+ : trace 
2+ : mild 
3+ : moderate 
4+ : severe 
Cataract Cortical 
Posterior Subcapsular 
Nuclear yellowing and opacification 
Decimal scale against standardised colour photograph using 
LOCS III 
 
Cells & flare Cells 
 
 
 
 
According to number of cells observed : 
1+ : 5-10 cells 
2+ : 11-20 cells 
3+ : 21-50 cells 
4+ : >50 cells 
Aqueous flare Depending to the visibility of the iris detail : 
1+ : faint to just detectable 
2+ : moderate to iris details clear 
3+ : marked to iris details hazy 
4+ : intense with severe fibrinous exudates 
 
Contact lens complications  Cornea, Conjunctiva, Palpebral Conjunctiva Efron grading scales (Photo 4) 
  
 
 
CONDITIONS STRUCTURE RECORDING 
Corneal staining Cornea  Fluorescein staining patterns  
 
Patterns Conditions 
band, more severe band Dry eye 
diffuse Adenoviral, staphylococcal 
keratoconjunctivitis, allergic 
reactions to drops 
inferior Staphylococcal 
blepharoconjunctivitis & 
exposure of the region 
Line/scratch foreign body or trichiasis 
tracks 
Staining areas on the cornea and conjunctiva should be both 
described and drawn on a diagram.  
 
Dry Eye Tears TBUT  
Record the time in seconds. 
Normal : 15-45 seconds 
Schirmer test  
Record the time in millimetres (mm). 
Normal : 10-15mm (without anaesthesia) 
 
Angle closure Anterior chamber Van Herick  
 
Compare the clear space width between cornea and the iris to 
the width of the cornea. 
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CONDITIONS STRUCTURE RECORDING 
 
 
 
 
Van Herick 
grade 
Cornea: anterior 
angle depth 
Probability of angle 
closure 
0 closed 100% 
I < 1 : ¼ Very likely 
II 1 : ¼ Possible 
III 1 : ½ Unlikely 
IV 1 : 1 or greater Unlikely impossible 
Table 1 Recording of slit-lamp examination findings 
 
  
  
 
 
1. DIABETIC RETINOPATHY 
 
Management of diabetic retinopathy refers to the Malaysian CPG for Diabetic Retinopathy with respect to follow up and referral (Ministry of Health Malaysia 
2011a). As a rule of thumb, the timing for referral is based on the fundus features and assessment of the severity of the retinopathy (stages) and inclusion of 
maculopathy. Optometrists should adhere to the examination schedule (follow up) and determine referral urgencies based on the grade and severity of diabetic 
retinopathy while considering the presence of risk factors (Ministry of Health Malaysia 2011a). Nevertheless, there are several conditions that are over-riding 
conditions with respect to referral, regardless of the stage of any retinopathy (Table 2). Bear in mind that patients may or may not present with conditions that 
are directly related to diabetes mellitus (DM) in that they may also demonstrate other ocular conditions. If retinopathy is absent, optometrists must consider 
other conditions such as glaucoma and cataract as this group of people is more prone to develop these conditions compared to non-diabetic patients.   
CONDITIONS REFERRAL 
sudden loss of vision, retinal detachment (even only by patient’s 
symptom for example seeing curtain descending from the top of the 
eye) 
same day 
presence of retinal new vessels, pre retinal and vitreous haemorrhage, 
and rubeosis iridis 
one week 
moderate NPDR, maculopathy or any form of unexplained reduced 
of VA 
1 month 
Table 2 Overriding criteria for referral of diabetic retinopathy 
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This diabetic retinopathy grading refers to the Malaysian CPG for Diabetic Retinopathy (Ministry of Health Malaysia 2011a) and Australian CPG for 
Management for Diabetic Retinopathy (McCarty, Taylor et al. 2001); both guidelines have adopted as their basis the Early Treatment of Diabetic Retinopathy 
Study (ETDRS) (Steele, Steel et al. 2008). A simplified fundus photo classification is shown in Photo 1. Optometrists should refer to the information on the 
grading, assessment and plan as tabulated in Table 3 below. 
 
 
Photo 1 Fundus photos of diabetic retinopathy stages (Photos are from www.diabetescatalog.com) 
 
  
 
 
 
GRADING/STAGE 
 
TYPES 
 
ASSESSMENT 
 
PLAN 
No apparent retinopathy  Normal fundus, no abnormalities 
Identify patients’ recent (<3 months) blood glucose 
level from their DM follow up records: 
Indication of good glycaemic control (either one):  
 HbA1c of <6.5% 
 Fasting blood glucose: 4.4 - 6.1 mmol/L  
 Non-fasting blood glucose: 4.4 -8.0 mmol/L  
1. Poor glycaemia control: 12 months 
follow up  
2. Good glycaemia control: 24 
months follow up    
3. Provide patient with an Amsler 
chart to monitor central vision at 
home. Demonstrate how to do the 
test and how to identify presence of 
any visual disturbances 
4. Patient education on compliance 
with follow up and good glycaemic 
control 
Non-proliferative diabetic 
retinopathy (NPDR) 
Mild NPDR At least one microaneursym, but not as severe as 
moderate NPDR 
Mild NPDR without maculopathy: 9-
12 months follow up 
Moderate NPDR without 
maculopathy: 6 months 
Refer to ophthalmologist at once if 
associated with maculopathy within 4 
weeks 
Moderate 
NPDR   
Haemorrhages and/or microaneursyms or 
Cotton wool spots, venous beading and intraretinal 
microvascular abnormalities (IRMAs) definitely 
present. 
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GRADING/STAGE 
 
TYPES 
 
ASSESSMENT 
 
PLAN 
Severe NPDR  
 
Haemorrhages/microaneurysms in all 4 quadrants 
(>20 haemorrhages in each quadrant) or 
Venous beading in >2 quadrants  
Severe IRMAs in at least 1 quadrant. 
Refer to ophthalmologist (even 
without maculopathy) within 4 weeks 
Very severe 
NPDR 
Any two or more of the characteristics in severe 
NPDR 
Proliferative Diabetic  
Retinopathy (PDR) 
Early PDR NVD or NVE, Vitreous/pre-retinal haemorrhage Refer urgently to ophthalmologist 
within 1 week 
High-risk PDR NVD > 1/3 - 1/4-disc area or NVD and vitreous 
haemorrhage 
Refer urgently to ophthalmologist on 
same day  
Severe PDR Posterior fundus obscured by preretinal or vitreous 
haemorrhage or centre of macula is detached 
 
Advanced Diabetic Eye Disease 
(ADED) 
 Tractional retinal detachment, new vessels of the 
iris/angle 
Refer urgently to ophthalmologist on 
same day  
Diabetic Macular Oedema Types Assessment Plan 
Absent Normal No retinal thickening or hard exudates in posterior 1.Poor glycaemic control: 12 months 
  
 
 
 
GRADING/STAGE 
 
TYPES 
 
ASSESSMENT 
 
PLAN 
macula pole follow up 
2. Good glycaemic control: 24 
months follow up  
3. Provide patient with an Amsler 
chart to monitor central vision at 
home. Demonstrate how to do the 
test and how to identify presence of 
any visual disturbances. Inform 
patient that if he/she notices new 
disturbance or change, they must see 
the optometrist within 3 days. 
4. Patient education on compliance 
with follow up, good glycaemic 
control  
Present Mild Some retinal thickening or hard exudates in posterior 
pole but distant from the macula 
Refer to ophthalmologist within 4 
weeks 
Moderate Retinal thickening or hard exudates closer to the 
centre of macula but involving the centre 
Refer to ophthalmologist within 1 
week 
Severe Retinal thickening or hard exudates involving the 
centre of the macula or haemorrhage within foveal 
Refer to ophthalmologist same day 
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GRADING/STAGE 
 
TYPES 
 
ASSESSMENT 
 
PLAN 
avascular zone 
Table 3 Guide for diagnosis, grading and management of diabetic retinopathy 
  
  
 
 
3. CATARACT 
The protocol for grading cataract in this research project relates to for age-related cataract. The grading system uses the Lens Opacities 
Classification System, version III (LOCS III) (Chylack, Wolfe et al. 1993), comprised of six slit-lamp images for grading nuclear colour (NC) 
and nuclear opalescence (NO), five retroillumination images for grading cortical cataract (C), and five retroillumination images for grading 
posterior subcapsular cataract (PSCC) as shown in Photo 2. Cataract severity is graded on a decimal scale, and the standards have regularly 
spaced intervals on a decimal scale (Chylack, Wolfe et al. 1993). Patients should have substantially complained of blurred vision or other vision 
related symptoms such as cloudy vision, glare or monocular diplopia, according to types of cataract.  
 
 
 
Photo2 LOCS III Colour photograph of the cataract stages (Photos are from Chylack LT et al. 1993) 
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Table 4 indicates the primary symptoms, assessment findings and the general management plan for cataract. 
TYPES SUBJECTIVE OBJECTIVE ASSESSMENT PLAN 
Posterior subcapsular 
cataract (PSCC) 
 
Blur near vision 
more than distance 
vision (if the 
opacities are close to 
the visual axis) 
 
Glare 
Reduction in VA with near 
acuity affected more than 
distance vision 
 
Opacification presents at the 
back of the lens in front of 
posterior capsule 
 
Reduced BCVA and/or 
CS 
 
Poor composite scores for 
VFQ-25 
 
Cataract grading 
according to LOCSIII 
 
Referral or review should be 
based on BCVA status and 
VFQ-25 composite scores  
 
Refraction should provide 
BCVA better than 6/18. 
Prescribe glasses and review 6 
months.  
 
CS should be tested to all 
patients with BCVA 6/6-6/9 
 
On follow up, reassess BCVA, 
CS and VFQ-25 
 
 
Nuclear cataract 
 
Blur distance vision 
more than near 
vision 
 
Double vision 
Decreased distance VA and 
good near vision 
 
Myopic shift, Opacities found 
in the nucleus of the lens 
 
Cortical cataract 
 
Blur distance vision 
more than near 
vision 
Decreased VA only when 
cortical spokes compromise 
the visual axis  
  
 
 
TYPES SUBJECTIVE OBJECTIVE ASSESSMENT PLAN 
 
Mild glare 
 
 
Cuneiform or wedge-shaped 
opacities found in the 
anterior/posterior lens cortex 
 
 
Table 4 Diagnosis and management of different types of cataract 
 
 There are no hard and fast rules to guide on the management but for the optometrist this requires providing a timely referral for assessment 
for cataract surgery at the hospital eye clinic. Basically factors to be considered are visual function status; BCVA and contrast sensitivity (CS) 
and quality of life. In the study, contrast sensitivity chart is not available therefore assessment is based on BCVA and visual functioning. While 
different types of cataracts produce different effects on visual acuity, generally a referral should be made once the BCVA drops to 6/24 and 
subject to the individual’s personality and lifestyle.  
 
Visual Functioning questionnaire-14 (VF-14) should be also used as a tool to identify how significantly the cataract is affecting the patient 
as shown in Table 5. However, this should be used by caution and only applicable when the patient does not have any systemic conditions or 
other ocular conditions than cataract. Patients with diabetic mellitus should be prioritized for early referral even BCVA is normal especially when 
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they have been already diagnosed with diabetic retinopathy. This is because cataract development will conceal retinopathy changes making 
management becomes complicated. Early referral is also demanded for all mature cataracts, traumatic cataracts, secondary (complicated cataract) 
and patients with a shallow anterior chamber. 
VF-14 COMPOSITE 
SCORES 
BCVA  
Severe 
> 6/60 
Poor 
6/24 to 6/36 
Reduced 
6/12 to 6/18 
Poor (<65.00) Refer same day Refer within 1 week Review 3 months 
Reduced (>65.00-85.00) Refer within 1 week Review 3 months Review 6 months 
Normal (>85.00) Refer within 2 weeks Review 6 months Review 12 months 
Table 5 Suggested management plan based on BCVA and VFQ-25 for age related cataract patients  
 
4. GLAUCOMA 
 
The protocol developed for this project includes ocular hypertension, primary open angle glaucoma, normal-tension glaucoma and primary 
angle-closure glaucoma (Table 6). Other forms of glaucoma such as pseudo exfoliation syndrome, pigment dispersion syndrome, pigmentary 
glaucoma, neovascular glaucoma, inflammatory glaucoma, lens-related glaucoma, traumatic glaucoma and congenital (developmental) glaucoma 
  
 
 
are excluded.  Overriding criteria for immediate referral would be signs of any narrow angle/shallow anterior chamber (Van Herick of grade 2 or 
less), presence of severe pain and sudden loss of vision.  
 
Visual field analyser and optical coherence tomography (OCT) are not made available for the research, therefore diagnosis classified as 
‘glaucoma suspect’. Optometrists should be able to suspect presence of any types of glaucoma based on primary clinical features: the optic disc 
and anterior chamber depth. Assessment of the optic disc must include examination of size and shape, neuroretinal rim, optic disc haemorrhages, 
parapapillary region, nerve fibre layer  (NFL) and lamina cribrosa (Healey and Thomas 2010) as in Photo 3. Therefore, good disc examination 
skills must be attained by the optometrist, as primary judgment is solely placed on these assessments. Generally, any uncertain cases must be 
reviewed every 3 months while children whom suspected to have any forms of glaucoma must be referred to the ophthalmologists on the same 
day. Table indicates the management plan for glaucoma in a community clinic.   
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TYPES SUBJECTIVE OBJECTIVE ASSESSMENT PLAN 
Ocular hypertension Most patients do not 
have symptoms at all. 
While some may 
experience ocular 
discomfort. 
1. IOP >21mmHg 
2. Normal vertical CDR 
(>0.3, <0.5) 
3. Open angle via Van 
Herick 
 
 
Identify types of risk 
factors: IOP level and 
vertical CDR (ISNT rule) 
 
Management plan is based 
on the types of the risk 
factors  
High:  
IOP>28mmHg, violate 
ISNT rule 
Refer to hospital for OCT 
and VF within 1 week 
 
Moderate to high: 
IOP>28mmHg, obey ISNT 
rule 
Refer to hospital for OCT 
and VF within 1 week 
 
Moderate: 
IOP 24-27mmHg, obey 
ISNT rule 
 
Review 3 months, if 
persistent IOP then refer to 
hospital for OCT and VF 
within 2 weeks 
 
Low: 
IOP 22-23mmHg, obey 
ISNT rule 
Do IOP phasing (day 
diurnal IOP recording 
consisted of 4 IOP 
readings between 8 am and 
6 pm) Suggested measured 
at 8.00am, 11.00am, 
2.00pm & 5.00pm  
 
Review 6 months, if 
persistent IOP then refer to 
hospital for OCT and VF 
within 4 weeks 
  
 
 
TYPES SUBJECTIVE OBJECTIVE ASSESSMENT PLAN 
Primary open angle glaucoma Usually no subjective 
signs or symptoms  
 
Identify risk factors: 
age, race, medical 
history, family history, 
myopia 
 
1. IOP>21mmHg 
2. Open angle  
3.CDR >0.5 
4. Open angle via van 
Herick’s 
 
 
 
 
Identify types of clinical 
risk factors IOP & CDR 
Referral time should be 
based on CDR grading and 
VF defect 
Mild:  IOP 22-23mmHg, 
CDR 0.5-0.6 
 
Refer to hospital for VF 
within 4 weeks, if normal 
VF: review 6 month  
Refer to ophthalmologist 
within 1 week once VF 
defect is noted 
Moderate: IOP > 24-
27mmHg, CDR 0.7-0.8  
 
Refer to hospital for VF 
and ophthalmologist 
within 1 week  
Severe: IOP>28mmHg, 
CDR 0.9 -1.0 
Refer to hospital for VF 
and ophthalmologist on the 
same day.  
 
Normal-tension glaucoma Usually no subjective 
signs or symptoms  
 
1. IOP <21mmHg 
2. CDR >0.5 
3. Open drainage angle 
  
 
 
CDR grading: Referral time should be 
based on CDR grading and 
VF defect 
Mild: 0.5-0.6 Refer to hospital for VF 
within 4 weeks, if normal 
VF: review 6 months  
Moderate: 0.7-0.8  Refer to hospital for VF 
and ophthalmologist 
within 1 week  
Severe: 0.9 -1.0 
 
Refer to hospital for VF 
and ophthalmologist on the 
same day.  
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Acute angle closure glaucoma 1.  Pain, redness 
2. Blur, halos, nausea, 
vomiting (if higher 
IOP) 
 
Identify risk factors: 
age, gender, race, 
family history, 
anatomical 
 
1. Acutely elevated IOP 
2.Epithelial microsystic 
oedema 
3. Fix, mid-dilated pupil 
4. Closed angle via Van 
Herick 
5. Pale optic cup 
  
1. Acute high IOP  
2. inflammation, pigment or 
haemorrhage in the anterior 
chamber 
 
Avoid pupil dilatation 
 
Consult ophthalmologist at 
the closest hospital. Instil 
anti-glaucoma drugs if 
consulted so. 
 
Refer urgently to 
ophthalmologist on the 
same day 
 
High risk referral given 
Chronic angle closure 
glaucoma 
1. Painless 
2. No blurred vision 
 
Identity risk factors: 
age, gender, race, 
family history 
1. Shallow anterior 
chamber 
2. Closed angle via Van 
Herick 
3. Some quadrants show 
closed angle via 
goniocopy 
4. Glaucomatous disc 
5. Visual field defect 
1. Acute high IOP  
2. inflammation, pigment or 
haemorrhage in the anterior 
chamber 
3. Angle may not be fully 
closed  
4. Visual field loss 
Table 6 Diagnosis and management of glaucoma  
  
 
 
  
Photo 3 Identification of optic disc features (Photos are from www.gjo.com.au) 
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5. RED EYES 
 
Red eye is the most common ocular problem seen in a primary care practice especially in hot and humid climates (Sandford-Smith 1997, Ang, Chee et al. 
2005). It characterizes a range of infectious or inflammatory ocular conditions of the ocular tissues involving lids and margins, conjunctiva, cornea, sclera and 
other internal ocular tissues. Severe inflammations of the anterior eye such as keratitis, iritis and uveitis refer respectively to inflammation of the cornea, iris 
and uveal tract (Granet 2008). The guidelines for red eye management are developed for the most common cases as reported by the Malaysian National Eye 
Database (NED) and referring to Clinical Pearls for Optometry(Filips and Kattouf 2006). Table 7 indicates a problem-based approach for these conditions that 
are likely to present during the research period. Should other conditions be detected by the optometrists, they would be managed as in usual clinical conduct 
but findings will be excluded from the data analysis. All of the abnormalities found must be recorded in terms of size, shape, appearance and location in a 
diagram with a written description. Findings for fluorescein staining, corneal oedema, tarsal plate abnormalities, injection and vascularisation must be also 
graded on a scale of 0 to 4+, with 0: absence, 1+ : trace, 2+ : mild, 3+ : moderate and 4+ : severe. Optometrists should grade the findings according to the 
Efron Grading Scales for Contact Lens Complications (Efron 2000) as in Photo 4. Patients presenting with ulcers, escalating pain and hot lids or vision loss 
will be required to be referred to the ophthalmologist as an ocular emergency. Contact lens wear must be discontinued in any of the cases. 
  
TYPES SUBJECTIVE OBJECTIVE ASSESSMENT PLAN 
1. Lids, and margins & nasolacrimal system 
Blepharitis  
Generalized 
inflammation of the 
eyelids 
No symptoms to itching 
and burning lids to intense 
pain 
Flakes to heavy 
crusting with lid 
redness and swelling, 
foam along lid margin 
May also be scaling which 
forms collarettes around base 
of the eyelashes 
 
Rule out allergic forms of 
blepharitis associated with 
1. Soak and scrub both 
eyes.  
 
2. Dispense artificial tears, 
4-6 times daily 
 
  
 
 
TYPES SUBJECTIVE OBJECTIVE ASSESSMENT PLAN 
use of topical medicine 3. Patient education: advise 
patient to improve lid 
hygiene at home: 
 
i. Warm compresses 5-10 
mins 4 times daily 
 
ii. Thorough scrubbing of 
lid margins with Lid Care 
or Sterilid, rinse well. 
 
4. Review 4 weeks, refer 
within 1 week if not 
resolved 
 
Meibomian gland disease 
(MGD) 
 
Meibomianitis  
Burning sensation Oily globules or waxy 
collections along the 
lid margins or in the 
canthal areas 
Grading Scale: 
0: light, clear, oily secretion 
easily expressed 
1: milky secretion easily 
expressed 
2: chunky, greasy secretions 
are expressed, also chunks 
floating in tear film after 
expression 
3: toothpaste squeeze 
expressed with resistance 
1. Hot soak and scrub lid 
margins 
 
2. Squeeze out meibomian 
glands in a milking action 
 
3. Patient education: advise 
warm compresses 5-10 
mins for 3 times daily. (Hot 
soaks preferable). 
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TYPES SUBJECTIVE OBJECTIVE ASSESSMENT PLAN 
4: toothpaste squeeze 
expressed with high 
resistance or not at all 
 
4. Review 4 weeks. Refer 
to ophthalmologist if not 
resolved within 1 week 
External Hordeolum 
(Stye)  
 
Red, tender, long standing, 
painful 
Localized 
inflammation, tender 
nodule in the lid 
margin pointing 
through the skin. 
 
 
Note if it is erupting or 
pointing, differentiate 
whether it is an internal 
hordeolum 
 
Rule out preseptal cellulitis 
1. Warm compresses  
 
2. Pull out eyelash which 
its follicle is infected to 
allow draining abscess 
 
3. Advise GP to prescribe 
oral antibiotics (optional) 
 
 4. Patient education: 
Advise warm compresses 
5-10mins, 4-time daily 
 
5.  Review 2-4 days. Refer 
to ophthalmologist if not 
resolved within 1 week. 
 
Internal Hordeolum 
(Meibomian stye) 
 
Painful, red, localized 
swelling eyelid (sometimes 
the whole lid)  
Localized tender 
nodules within tarsal 
plate (eversion of 
eyelid), pointing 
towards conjunctiva 
Rule out preseptal cellulitis 1. Warm compresses  
 
3. Advise GP to prescribe 
oral antibiotics (optional) 
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 4. Patient education: 
Advise warm compresses 
5-10mins, 4 times daily 
 
5.  Review 2-4 days. Refer 
to ophthalmologist if not 
resolved within 1 week. 
 
Chalazion Long standing 
swelling/bump, non-
painful, non-tender, not red 
lump 
Localized, non-tender 
nodule within the 
meibomian gland in 
the tarsal plate 
Identify whether it is an 
acute chalazion.  
 
Rule out any lid tumors  
 
 
1. Warm compression 
 
2. Review 2 weeks, refer to 
ophthalmologist if not 
resolved as non-urgent 
cases  
 
Dacrocystitis Tearing, discharge, painful 
(once swollen) 
Swelling and 
tenderness over the 
lacrimal sac with pus 
exuding from the 
puncta when pressure 
is applied to the sac 
 
Inflammation of the lacrimal 
sac with secondary epiphora 
 
Rule out preseptal or orbital 
cellulitis 
1.  Massage the sac gently 
 
2. Review 2 weeks. Refer 
within 1 week to 
ophthalmologist if not 
resolved  
2. Tears 
Dry eye History of dry eye 
 
Irritation, dryness, foreign 
Blepharitis, 
meibomianitis or 
allergic eye disease 
Identify causes of dry eye 
and classify to mild, 
moderate and severe 
1. Tear quality problems 
are usually caused by 
meibomianitis, thus treat as 
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body sensation, transient 
blur improving with blink, 
gritty sensation, burning, 
stinging pain, contact lens 
intolerance 
may be present 
 
Minimal tear prism, 
corneal and/or 
conjunctiva staining, 
low break up time <5 
sec, poor tear quality 
Fluorescein staining and 
determine whether it is a tear 
quality problem or a tear 
volume problem 
 
Note any active infiltration, 
ulceration, keratitis 
 
Identify systemic conditions 
eg Sjogren’s syndrome 
in the same manner. 
 
2. Review 2 weeks 
 
If tear volume problems: 
 
1. Mild: preserved artificial 
tears 1-3 times/day 
 
2. Moderate: non or 
minimal preserved artificial 
tears 4 times daily 
 
3. Review 2 weeks. Refer 
to ophthalmologist within 1 
week if not resolved 
3. Conjunctiva 
Allergic  conjunctivitis  
Vernal 
Keratoconjunctivitis 
(VKC) 
Itchy, ropy mucus,  
slippery tears, redness, 
photophobia and frequent 
blinking affecting both eyes 
Diffuse superior tarsal 
hyperthrophy with a 
mucoid discharge, 
papillae (severe cases) 
History of allergic disease 
(asthma, eczema) 
 
Grade amount and color of 
injection 
 
Grade chemosis 
 
Note amount of mucus 
1. Saline irrigation or 
copious chilled non-
preserved lubricants to 
flush out allergen. 
  
2. Patient education: 
identify source of allergens. 
Avoid or diminish 
exposure. Wear sunglasses, 
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Note presence of sterile ulcer 
frequent house cleaning, 
avoid rubbing eyes 
 
3. Advise patient to apply 
cold packs every 3-4 hours 
to reduce swelling. 
 
4. Advise GP to prescribe 
Patanol 0.1% bid and oral 
antihistamines for mild to 
moderate cases. 
 
5. Review 1- 2 weeks and 
refer to ophthalmologist* 
within 1 week 
 
* Refer to ophthalmologist 
on the same day if there is a 
persistent, non-resolving 
and coalescing punctuate 
staining punctuate 
epithelial defect or sterile 
ulcer present 
Viral conjunctivitis Sudden redness, burning, 
prominent mucus, swollen, 
bilateral, watering and 
Follicular 
conjunctivitis with 
watery discharge and 
Grade amount and color of 
injection 
 
1. Patient education: 
Counsel about hygiene, 
frequent hand washing, not 
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photophobia, starts with 
one eye 
 
Fever in some patients  
lymphadenopathy Note any sub-epithelial 
infiltrates 
sharing towel, clothes etc. 
Inform that patient is to be 
contagious as long as the 
eye is tearing (7-10 days).  
 
2. Advise to apply cold 
packs every 3-4 hours to 
reduce swelling. 
 
3. Dispense preservative 
free artificial tears, 2gtt 
every 4 hours 
 
4. Reassurance  
 
5. Review 7-10 days. 
Spontaneous resolution 
occurs within 2 weeks. 
Review 2 weeks and refer 
to ophthalmologist same 
day if not resolved.  
 
* Refer on the same day to 
ophthalmologist if noted 
any sub-epithelial infiltrates 
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Bacterial conjunctivitis Partial sudden onset 
redness, grittiness, burning 
and prominent mucus 
Conjunctival injection, 
crusty lids, 
mucopurulent 
discharge and mild 
papillary reaction 
Grade amount and colour of 
injection 
 
Note presence of 
pseudomembrane 
 
1. Treat lids with scrubs 
 
2. Patient education: hand 
hygiene to avoid infecting 
other family 
members/friends. 
 
3. Advise GP to prescribe 
topical antibiotics: 
Chloramphenicol 0.5% 
1gtt, 4 times daily 
 
4. Dispense preservative 
free artificial tears, 2gtt 
every 4 hours 
 
5. Review 3-5 days and 
refer to ophthalmologist 
within same day if not 
resolved 
 
Subconjunctival 
haemorrhage  
 
History taking: straining, 
URTI,  
 
No symptom except 
concern on the redness 
Diffuse hyperemic 
conjunctiva 
Grade amount and color of 
injection 
 
Advise nurse to measure 
BP. If Systol>220mmHg or 
diastolic >115 mmHg: 
Refer to emergency 
department on the same day 
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If hypertensive: perform 
direct ophthalmoscopy to 
check for 
papiloedema/retinopathy 
 
If not hypertensive: 
Reassurance  
Spontaneous resolution 
occurs within 2 weeks 
Review 1 week and refer to 
ophthalmologist the same 
day if not resolved.  
 
PRN 
 
Contact lens associated 
red eye (CLARE) 
Red eye, epiphora, pain or 
foreign body sensation, 
photophobia, blur  
 
Tight lens fitting, 
conjunctival injection, 
local, limbal, or 
diffuse. 
Corneal oedema, 
infiltration, staining 
and ulceration  
 
AC cell, flare, or 
pigmentation are all 
Use Efron grading 
scales(Efron 2000)  to grade 
the severity and monitoring 
the progression of contact 
lens wear complication 
 
 
Assess contact lens fitting  
 
Discontinue contact lens 
wearing 
 
Mild: Review 1 week 
 
Moderate: Refer to 
ophthalmologist within 4 
week 
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possible  
 
 
 
 
Severe: Refer to 
ophthalmologist within 1 
week 
 
Reassess contact lens fitting 
only when signs and 
symptoms are totally 
resolved. 
4. Cornea 
Bacterial keratitis History taking: contact lens 
wear, pre-existing chronic 
cornea disease eg. Bullous 
keratopathy 
 
Unilateral foreign body 
sensation, photophobia, 
blurring of vision, pain, 
eyelid oedema and 
discharge 
Epithelial defect 
associated with an 
infiltrate, stromal 
oedema, hypopyon 
(severe) 
Fluorescein staining 
 
Other 
findings: giant papillary 
conjunctivitis, 
keratoconjunctivitis, punctate 
epithelial erosions, 
epithelial splitting, punctate 
staining by soft lenses, 
corneal 
striae, corneal wrinkling and 
corneal neovascularisation 
 
 
If a contact lens wearer, 
cease contact lens wear. 
Retain contact lens in case 
for cultures and 
sensitivities. 
 
Check presence for any 
foreign body  
 
Refer to ophthalmologist 
same day (within that hour 
if possible) as ocular 
emergency 
Filamentous fungal 
keratitis 
Gradual symptoms as 
compared bacterial 
Grayish, stromal 
infiltrate with satellite 
Fluorescein staining If a contact lens wearer, 
cease contact lens wear. 
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keratitis: Unilateral foreign 
body sensation, 
photophobia, blurring of 
vision, pain, eyelid oedema 
and discharge 
lesions, feathery 
edges, thick 
endothelial exudate 
Retain contact lens in case 
for cultures and 
sensitivities. 
 
 
Refer to ophthalmologist 
same day 
Epithelial Herpes 
Simplex Virus (HSV) 
keratitis 
Whitish spot on the cornea, 
usually unilateral, red, 
photophobic, tearing 
 
Dendritic ulcer with 
reduced corneal 
sensation 
Fluorescein staining Refer to ophthalmologist 
same day 
Herpes Zoster (HZO) 
keratitis 
Pain usually intense on one 
side of the face 
 
Ulcers on one side of 
scalp face, orbit esp 
nose.  
 
Transient, small, 
pseudodendritic or 
stellate epithelial 
lesions, nummular 
keratitis characterized 
by granular 
subepithelial deposits 
 
Fluorescein staining 
 
Anterior uveitis is common 
Refer to ophthalmologist 
same day 
5. Sclera     
Episcleritis Red eye, hot, painless to 
moderate pain, tenderness 
Vascular congestion 
and diffuse oedema 
Determine types: sectoral, 
diffuse, nodular 
If mild, dispense artificial 
tears 4-6 times daily 
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to touch, mild tearing, 
photophobia 
within episcleral tissue 
 
Notice the shape of 
congestion, can be 
either sectoral or 
diffuse 
 
Determine whether it is a 
recurrent episcleritis 
 
Advise patient to apply 
cold compresses 3-4 hours’ 
daily 
 
Review 1 week; if 
persistent refer to 
ophthalmologist on the 
same day. 
 
If moderate to severe: Refer 
to ophthalmologist on the 
same day. 
 
* Refer to ophthalmologist 
if it is a recurrent case, for 
medical investigations 
 
Scleritis Deep, severe and radiating 
pain, red eye, very sensitive 
to touch through the closed 
lid 
 
Injection of deep 
vessels and purple or 
blue tinge of sclera 
observed with normal 
room lighting 
 
Nodules may present 
 
Determine types: anterior 
(non-necrotizing, 
necrotizing) or posterior 
Refer to ophthalmologist 
same day (within that hour 
is possible) as an ocular 
emergency 
 
High risk referral given 
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6. Uveitis 
Panuveitis No symptoms to itching 
and burning lids to intense 
pain 
Whole uvea 
inflammation 
 
May also be scaling 
which forms 
collarettes around base 
of the eyelashes 
 Refer same day to 
ophthalmologist 
 
High risk referral given 
 
In the referral letter, 
suggests for medical 
investigations if it is a 
recurrent case.  
 
Iridocyclitis/Anterior 
Uveitis 
Acute: painful red eye 
(slight to severe), some 
blurring of vision, 
headache, photophobia 
 
Confined to the 
anterior uvea (iris and 
cliliary body)  
 
Dilatation of ciliary vessels 
on limbus  
Keratic precipitates on 
cornea 
Flare, cells, hypopyon 
Constricted, irregular pupil 
and posterior synechiae  
 Chronic: slight pain or 
painless, gradual blurring 
of vision 
 Large ‘mutton fat’keratitic 
precipitates’ 
 
Irregular pupil 
 
Granulomatous nodules 
beneath iris 
 
 
Choroiditis/ 
chorioretinitis 
Visual loss, painful, 
discomfort, floaters 
Confined to the 
posterior uvea 
Vitreous cells and flare, 
Cystoid macular oedema, 
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(choroid) 
Intermediate uveitis Blurry vision and/or 
floaters, painless, not 
photophobic  
Peripheral choroid and 
ciliary body, redness 
Vitreous cells 
Table 7 Diagnosis and management of different types of red eyes 
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Photo 4 Efron Grading Scales for Contact Lens Complications (Efron, Nathan (2000) (Millennium Edition), Butterworth-Heinemann 
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 Primary diagnoses for each eye and management for each patient by 
optometrists and ophthalmologists was extracted from either practitioner’s clinical 
record and transferred to a data recording form 
 
Patient`s ID  Location:  Ampang Hospital 
Ophthalmology Clinic/Ampang 
Health Clinic 
 Eye Optometrists Ophthalmologists Agreement * 
(Ophthalmologist) 
Primary 
Diagnosis 
 
RE       
1 2   
    
 
LE 
 
      
1 2   
    
 
 
  Optometrists Ophthalmologists 
Management 
plan 
Referral to 
ophthalmologist 
 
 
 
 
 
 
  Refer 
  Not refer 
  Follow-up 
  Discharge 
 
  Refer 
  Not refer 
  Follow-up 
  Discharge 
Referral 
urgency 
 
 
  Very urgent 
  Urgent 
  Non-urgent 
   
 
   Very urgent 
  Urgent 
  Non-urgent 
   
*Agreement scale:  1 = agree, 2 = disagree  
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 PSQ-18 Questionnaire (Institute for Health and Care Research 2011)  
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 Patient satisfaction questionnaire in Bahasa Malaysia language (PSQ-
18 Malay) 
 
 
SOAL-SELIDIK RINGKAS MENGENAI KEPUASAN PESAKIT (PSQ-18) 
Soalan-soalan yang berikut adalah mengenai perasaan anda terhadap 
perkhidmatan/penjagaan perubatan/kesihatan mata yang anda terima. 
Pada muka surat berikut adalah beberapa perkara yang diperkatakan oleh orang terhadap 
penjagaan perubatan/kesihatan mata. Sila baca setiap satunya dengan teliti, dengan 
menumpukan perhatian terhadap penjagaan perubatan yang ada sedang menerima. (Jika anda 
tidak menerima penjagaan perubatan baru-baru ini, fikirkan apa yang anda harapkan jika 
anda memerlukannya sekarang/hari ini). Kami amat berminat terhadap perasaan anda, sama 
ada baik atau buruk mengenai penjagaan perubatan/kesihatan mata yang anda terima. 
Seteguh mana anda SETUJU atau TIDAK SETUJU dengan setiap kenyataan berikut? 
(Bulatkan satu nombor pada setiap barisan) 
No. Kenyataan Amat 
setuju 
Setuju Tidak 
pasti 
Tidak 
setuju 
Amat 
tidak 
setuju 
1. Doktor menjelaskan sebab-sebab 
untuk menjalani ujian-ujian perubatan 
dengan amat bagus. 
1 2 3 4 5 
2. Pada pendapat saya, bilik doktor saya 
mempunyai kesemua peralatan untuk 
penjagaan perubatan yang lengkap. 
1 2 3 4 5 
3. Penjagaan perubatan yang saya sedang 
terima adalah hampir sempurna. 
1 2 3 4 5 
4. Kadang-kala doktor membuatkan saya 
tertanya-tanya sama ada diagnosis 
mereka adalah betul. 
1 2 3 4 5 
Patient Registration ID :  
        
        
 
Patient Research ID : 
        
        
 
Date of visit : 
        
D D M M Y Y Y Y 
 
Group : 
  Phase 1/Phase 2 
  AHC/AHOC 
 
 
 
  
 
 
5. Saya rasa yakin bahawa saya boleh 
mendapat penjagaan perubatan yang 
saya perlukan tanpa kekangan duit. 
1 2 3 4 5 
6. Apabila saya mendapatkan penjagaan 
perubatan, mereka menyemak semua 
perkara dengan berhati-hati semasa 
merawat dan memeriksa saya.  
1 2 3 4 5 
7. Saya terpaksa membayar kos 
penjagaan perubatan melebihi dari 
yang saya mampu.  
1 2 3 4 5 
8. Saya mudah mendapatkan kepakaran 
perubatan yang saya perlukan. 
1 2 3 4 5 
9. Di tempat saya mendapatkan 
penjagaan perubatan, pesakit terpaksa 
menunggu amat lama untuk rawatan 
kecemasan.  
1 2 3 4 5 
10. Para doktor bersifat amat formal dan 
tidak melayan saya secara peribadi. 
1 2 3 4 5 
11. Para doktor merawat saya dengan amat 
mesra dan berbudi-bahasa. 
1 2 3 4 5 
12. Mereka yang menyediakan penjagaan 
perubatan kepada saya kadang-kala 
merawat saya secara amat tergesa-
gesa. 
1 2 3 4 5 
13. Para doktor kadang-kala tidak peduli 
dengan apa yang saya beritahu pada 
mereka. 
1 2 3 4 5 
14. Saya mempunyai beberapa keraguan 
mengenai keupayaan para doktor 
merawat saya. 
1 2 3 4 5 
15. Selalunya, para doktor meluangkan 
banyak masa untuk saya. 
1 2 3 4 5 
16. Saya sukar mendapatkan temujanji 
penjagaan perubatan dengan segera. 
1 2 3 4 5 
17. Saya tidak berpuas hati dengan 
beberapa perkara mengenai penjagaan 
perubatan yang diterima. 
1 2 3 4 5 
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18. Saya boleh memperolehi penjagaan 
perubatan pada bila-bila masa saya 
memerlukannya. 
1 2 3 4 5 
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 Patients accessibility survey form 
Please print all details and initials and date all corrections. Indicate X where applicable 
P
a
ti
en
t 
d
et
a
il
s 
Name   
Gender 
 
 
 (1) Male 
 (2) Female 
Race  
 
 
 (1) Malay 
 (2) Chinese 
 (3) Indian 
 (4) Others 
Date of birth         
D D M M Y Y Y Y 
 
A
cc
es
si
b
il
it
y
 
Address  
 
State                                                                 Postcode 
Distance from house to 
Health Centre  
 
..............................kilometres 
Duration taken to reach 
the Health Centre 
 
..............................minutes 
 
Mode of 
transportation 
(can tick more than 
1 options) 
Car/Taxi  
(1) 
Motorcycle 
 (2) 
Commuter   
(3) 
  Bicycle 
(4) 
Walk   
(5) 
Others  (6)         
Specify........................................ 
 
Patient Registration ID :  
        
        
 
Patient Research ID : 
        
        
 
Date of visit : 
        
D D M M Y Y Y Y 
 
Group : 
 (1) AHOC 
 (2) AHC 
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 Patients cost information form 
Please print all details and initials and date all corrections. Indicate X where applicable 
P
a
ti
en
t 
d
et
a
il
s 
Name   
Gender 
 
 
 (1) Male 
 (2) Female 
Race  
 
 
 (1) Malay 
 (2) Chinese 
 (3) Indian 
 (4) Others 
Date of birth         
D D M M Y Y Y Y 
 
C
o
st
 
Registration fee Health Centre RM 
Hospital 
 
RM 
Related investigation 
charges 
Health Centre RM 
Hospital 
 
RM 
Medicine  
 
RM 
Transportation 
 
Cost incurred (RM) Fare  Fuel Parking Toll 
    
Other cost RM 
 
Patient Registration ID :  
        
        
 
Patient Research ID : 
        
        
 
Date of visit : 
        
D D M M Y Y Y Y 
 
Group : 
 (1) AHOC 
 (2) AHC 
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 Self-appraisal using an existing audit questionnaire provided by the 
Malaysian Ministry of Health Public Optometrist Division 
 
O
p
to
m
et
ri
st
 d
et
a
il
s 
                                                          Optometrists ID: 
Date of birth          
D D M M Y Y Y Y 
 
Gender 
 
 
 (1) Male 
 (2) Female 
Race  
 
 
 
 
 (1) Malay 
 (2) Chinese 
 (3) Indian 
 (4) Others 
Year graduated (eg. 
1998) 
 
     
Graduated University  
 
 
 
 
 
 (1) UKM 
 (2) UiTM 
 (3) UIA 
 (4) Private University 
Years in service 
 
 
 
 
  
Experience with diabetic  
retinopathy screening 
 
 
 (1) Yes 
 (2) No 
 
SECTION A : BACKGROUND 
INSTRUCTION : Please answer all questions where relevant and circle each answers 
given. 
 
1) Did you learn any of these clinical techniques during your Bachelor of Optometry 
degree program? 
 
1.  Dilated ophthalmoscopy Yes No   
2.  Undilated ophthalmoscopy Yes No   
3.  Slit-lamp biomicroscopy (eg. 90D, 60D condensing lens) Yes No   
4.  Monocular indirect ophthalmoscopy (eg. Panoptic) Yes No   
5.  Binocular indirect ophthalmoscopy Yes No   
6.  Fundus photography Yes No   
7.  Goldmann tonometry (or other applanation method) Yes No   
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8.  Gonioscopy Yes No   
9.  Automated perimetry Yes No   
 
2) Have you used any of the clinical techniques in the past one year? 
 
1.  Dilated ophthalmoscopy Yes No   
2.  Undilated ophthalmoscopy Yes No   
3.  Slit-lamp biomicroscopy (eg. 90D, 60D condensing lens) Yes No   
4.  Monocular indirect ophthalmoscopy (eg. Panoptic) Yes No   
5.  Binocular indirect ophthalmoscopy Yes No   
6.  Fundus photography Yes No   
7.  Goldmann tonometry (or other applanation method) Yes No   
8.  Gonioscopy Yes No   
9.  Automated perimetry Yes No   
 
 
INSTRUCTION : Referring to question  2, if you answered YES to any of the methods, 
please continue answering questions 3 and 4.  Circle only one number according to the 
score (level 1-4). If your responses were NO to  all  parts of question 2, please  proceed 
to Section B, Section C and Section D. 
  
 
3) How frequently do you use them in a year?  
1 Never  
2 Sometimes (at least once in a month) 
3 Often (at least once a week) 
4 Always (at least once a day) 
 
 Dilated ophthalmoscopy 1 2 3 4 
 Undilated ophthalmoscopy 1 2 3 4 
 Slit-lamp biomicroscopy (eg. 90D, 60D condensing lens) 1 2 3 4 
 Monocular indirect ophthalmoscopy (eg. Panoptic) 1 2 3 4 
 Binocular indirect ophthalmoscope 1 2 3 4 
 Fundus photography 1 2 3 4 
 Goldmann tonometry (or other applanation method) 1 2 3 4 
 Gonioscopy 1 2 3 4 
 Automated perimetry 1 2 3 4 
 
  
 
 
4) How confident are you in performing the following clinical techniques.   
1 Almost unsure 
2 Often unsure 
3 Often confident 
4 Always confident 
 
 Dilated ophthalmoscopy 1 2 3 4 
 Undilated ophthalmoscopy 1 2 3 4 
 Slit-lamp biomicroscopy (eg. 90D, 60D condensing lens) 1 2 3 4 
 Monocular indirect ophthalmoscopy (eg. Panoptic) 1 2 3 4 
 Binocular indirect ophthalmoscope 1 2 3 4 
 Fundus photography 1 2 3 4 
 Goldmann tonometry (or other applanation method) 1 2 3 4 
 Gonioscopy 1 2 3 4 
 Automated perimetry 1 2 3 4 
 
 
SECTION B : CONFIDENCE 
The following questions will assess your confidence level in identifying and making a 
diagnosis for some ocular conditions. Answer according to the score given (level 1-4). 
 
1 Almost unsure 
2 Often unsure 
3 Often confident 
4 Always confident 
 
1) How confident are you in identifying the presence (or absence) of the following 
feautures of diabetic retinopathy based on a coloured fundus photo? 
 
 Microaneurysms 1 2 3 4 
 Flame-shaped haemorrhages 1 2 3 4 
 Dot  haemorrhages 1 2 3 4 
 Blot  haemorrhages 1 2 3 4 
 Pre-retinal haemorrhages 1 2 3 4 
 Hard exudates 1 2 3 4 
 Cotton wool spots 1 2 3 4 
 New vessels at the disc (NVD) 1 2 3 4 
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 New vessels elsewhere on the retina (NVE) 1 2 3 4 
 Vitreous haemorrhages 1 2 3 4 
 Venous beading 1 2 3 4 
 Intraretinal microvascular abnormalities (IRMA) 1 2 3 4 
 Retinal thickening 1 2 3 4 
 Macular oedema 1 2 3 4 
 
2) How confident are you in grading diabetic retinopathy (DR) stages based on coloured 
fundus photos? 
 Mild Non-proliferative DR 1 2 3 4 
 Moderate Non-proliferative DR  1 2 3 4 
 Severe Non-proliferative DR 1 2 3 4 
 Very Severe Non-proliferative DR 1 2 3 4 
 Early Proliferative DR 1 2 3 4 
 High Risk Proliferative DR 1 2 3 4 
 Severe Proliferative DR 1 2 3 4 
 Advanced Diabetic Eye Disease (ADED) 1 2 3 4 
 Diabetic Macular Oedema 1 2 3 4 
3) How confident are you in diagnosing the following ocular conditions? 
 
 Posterior subcapsular cataract 1 2 3 4 
 Nuclear cataract 1 2 3 4 
 Cortical cataract 1 2 3 4 
 Ocular hypertension 1 2 3 4 
 Primary open angle glaucoma 1 2 3 4 
 Normal-tension glaucoma 1 2 3 4 
 Acute angle closure glaucoma 1 2 3 4 
 Blepharitis 1 2 3 4 
 Meibomianitis 1 2 3 4 
 Hordeolum 1 2 3 4 
 Chalazion 1 2 3 4 
 Dacrocystitis 1 2 3 4 
 Dry eye 1 2 3 4 
 Allergic conjunctivitis/ Vernal keratoconjunctivitis 1 2 3 4 
 Viral conjunctivitis 1 2 3 4 
  
 
 
 Bacterial conjunctivitis 1 2 3 4 
 Subconjunctival haemorrhage 1 2 3 4 
 Contact Lens associated red eye (CLARE) 1 2 3 4 
 Bacterial keratitis 1 2 3 4 
 Filamentous fungal keratitis 1 2 3 4 
 Epithelial Herpes Simplex (HSV) keratitis 1 2 3 4 
 Herpes Zoster keratitis 1 2 3 4 
 Episcleritis 1 2 3 4 
 Scleritis 1 2 3 4 
 Iridocyclitis/Anterior uveitis 1 2 3 4 
 Intermediate uveitis 1 2 3 4 
 Choroiditis 1 2 3 4 
 Endophthalmitis 1 2 3 4 
 Panuveitis 1 2 3 4 
 
 
 
 
4) How confident are you at conducting co-management/shared-care/monitoring for the 
following ocular conditions? 
  
 Age related cataract 1 2 3 4 
 Mild Non-proliferative diabetic retinopathy without 
maculopathy 
1 2 3 4 
 Ocular hypertension 1 2 3 4 
 Primary open angle glaucoma 1 2 3 4 
 Normal-tension glaucoma 1 2 3 4 
 
 
SECTION C : PROFICIENCY  
The following questions will evaluate your proficiency level in performing a routine 
primary eye-care task. Answer according to the score given (level 1-4). 
 
1 Poor 
2 Average 
3 Good 
4 Excellent 
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How do you rate youself in the following aspects :  
 
1. Taking a comprehensive patient’s clinical case history 1 2 3 4 
2. Performing preliminary examination and recording it accurately 1 2 3 4 
3. Deciding requirement for refraction according to case indications 1 2 3 4 
4. Performing anterior and posterior segment examinations using 
slit-lamp biomicroscopy 
1 2 3 4 
5. Measuring intraocular pressure when indicated using Goldmann 
tonometer. 
1 2 3 4 
6. Deciding the necessity of conducting special diagnostic tests such 
as visual field, corneal topography and pachymetry 
1 2 3 4 
7. Applying acquired knowledge to the examination findings in order 
to formulate an appropriate diagnosis 
1 2 3 4 
8. Recording the patients’ examination findings in the patients’ 
record thoroughly 
1 2 3 4 
9. Preparing an appropriate management for the patient’s 
problem/s 
1 2 3 4 
10. Referring patient with ocular emergency to the appropriate 
referral centres (eg : Ophthalmology Clinic) quickly 
1 2 3 4 
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 Ethical clearance (Approval Number 1200000688) from the Human 
Research Ethics Committee Queensland University of Technology (QUT), Australia 
 
 
PARTICIPANT INFORMATION FOR QUT RESEARCH 
PROJECT 
– Patients – 
Effectiveness of an optometric eye care pathway at a primary and tertiary care level in Malaysia. 
QUT Ethics Approval Number 1200000688 
RESEARCH TEAM  
Principal Researcher: Duratul Ain Hussin, PhD student, Queensland University of Technology (QUT) 
Associate 
Researchers: 
Assoc Prof Peter Hendicott, Dr Andrew Carkeet and Prof Andrew Wilson (QUT) 
Assoc Prof Chen Ai Hong (UiTM) 
DESCRIPTION 
This project is being undertaken as part of PhD research for Duratul Ain Hussin.   
In Malaysia, most patients are routinely referred to the public sector eye clinic at the hospital. This has 
substantially increased the ophthalmologist work-load, particularly when many referrals are for non-sight 
threatening conditions which can be managed by an optometrist at the community level. 
The purpose of this project is to evaluate the effectiveness of an optometric eye care pathway at a community and 
hospital level; i) Ampang Health Clinic and ii) Ophthalmology Clinic, Ampang Hospital, Selangor, Malaysia. It 
will investigate how effective are the eye examinations carried out by the optometrists, especially in diabetic 
retinopathy screening and managing patients’ clinical care. It will also evaluate the impact upon patient access to 
care, costs and satisfaction.   
At the Ampang Health Clinic, you are invited to participate in this project because you are between 40 and 80 
years old, have type II diabetic mellitus and have not had an eye examination before. At the Ophthalmology 
Clinic, Ampang Hospital, you are invited to participate because you were referred to the Ophthalmology Clinic, 
Ampang Hospital with eye-related signs and symptoms.  
PARTICIPATION 
Your participation will involve undergoing routine eye examination including eye and general medical history, 
refraction (test for spectacle prescription) and biomicroscopy (assessment of your outer and inner eye structures’ 
health). It will also involve a diagnostic test which is tonometry (measurements of the eye pressure) which 
requires localized anesthetic drops (numbing the eye surface). We will need to dilate the pupil of both eyes with 
eye drops (enlarging the eye pupil). The entire tests will take 1to 2 hours of your time which is the usual duration 
for routine eye examination. We will also access your clinical records to obtain the clinical findings of the eye 
examination from both locations. Confidentiality will be maintained.  
After the eye examination, you will be also required to answer a questionnaire as part of the research. It is a 
survey on your opinion of the service you have just received. It will involve completing the 18 items Short-form 
Patient Satisfaction Questionnaire (PSQ-18) with answers options ranging from strongly agree to strongly 
disagree. This will take approximately 10 minutes of your time. The questions are about general satisfaction, 
convenience and also rating the optometrist’s interpersonal skill. 
Some of you will be also re-examined on the same day or at a later date, by an ophthalmologist at the 
Ophthalmology Clinic, Ampang Hospital. The re-examination will involve a similar routine eye examination as 
explained above. This will also take about 1 or 2 hours of your time. We will also access your clinical records to 
obtain the clinical findings of this re-examination at the hospital. Confidentiality will be maintained. 
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Your participation in this project is entirely voluntary. If you do agree to participate, you can withdraw from the 
project at any time without comment or penalty. Your decision to participate or not participate will in no way 
impact upon your current or future relationship with QUT or any of the investigators. Even if you choose to 
withdraw at any point of the project, your eye problems will still be taken care of by referring you to the nearest 
eye clinic hospital or at your preference. 
 
Your participation in this questionnaire is also entirely voluntary. If you agree to participate you do have to 
complete any question(s) you are uncomfortable answering. Your decision to participate or not participate will in 
no way impact upon your current or future relationship with QUT or any of the investigators. If you do agree to 
participate you can withdraw from the project without comment or penalty. However, as the questionnaire is 
anonymous (non-identifiable) once it has been submitted it will not be possible to withdraw. 
EXPECTED BENEFITS 
It is expected that this project will benefit you directly. It may benefit you in getting earlier access to eye care and 
receiving appropriate management at a community level. The questionnaire will not directly benefit you. 
However it may benefit you later through health service improvements resulting from this research. To recognize 
your contribution should you choose to participate, the research team is offering free sunglasses.  
RISKS 
There are minimal risks associated with your participation in this project.  
The eye drops that we use are routinely used in clinical eye examinations, and there are minimal risks associated 
with using them. However, we will screen for the possibility of side effects before instilling the eye drops.  
One of the drops numbs the eye and so it is possible to scratch the eye without feeling it.  Please do not rub your 
eyes for at least 25 minutes after the drug is placed in the eye. Other drops, if needed, dilate the pupil of the 
eye up to 48 hours and affect your near vision for about 8 hours maximum. We can arrange another date for pupil 
enlargement if you don’t have any guardian to bring you home. If you require, we can provide transport to get 
you home.  As pupil enlargement makes the eye more sensitive to bright light, we will provide free sunglasses 
for you to wear afterwards. Until the pupil size returns to normal, you should not drive or cycle, and take 
caution with walking and using machines. We recommend that you wear your spectacle or contact lens correction 
for these tasks.  
PRIVACY AND CONFIDENTIALITY 
Your consent will include us to access your clinical information from the clinic and hospital’s patient’s records. 
All clinical data, personal information, comments and responses will be treated confidentially. Please note that 
non-identifiable data collected in this project may be used as comparative data in our future projects or stored on 
an open access database for secondary analysis. Any data collected as part of this project will be stored securely 
as per QUT’s Management of research data policy.  
CONSENT TO PARTICIPATE 
We would like to ask you to sign a written consent form (enclosed) to confirm your agreement to participate. 
 
QUESTIONS / FURTHER INFORMATION ABOUT THE PROJECT 
If you have any questions or require any further information please contact one of the research team members 
below. 
 
Duratul Ain Hussin – Principal Investigator A/Prof Peter Hendicott – Principal Research 
Supervisor 
School of Optometry & Vision Science  
Faculty of Health, QUT 
School of Optometry & Vision Science  
Faculty of Health, QUT 
(Mobile) +601 95 715 971 +617 3138 5739 
duratulain.hussin@student.qut.edu.au  p.hendicott@qut.edu.au  
 
  
 
 
CONCERNS / COMPLAINTS REGARDING THE CONDUCT OF THE PROJECT 
QUT is committed to research integrity and the ethical conduct of research projects.  However, if you do have 
any concerns or complaints about the ethical conduct of the project you may contact the QUT Research Ethics 
Unit on +61 7 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research Ethics Unit is not connected 
with the research project and can facilitate a resolution to your concern in an impartial manner.  
 
In addition, as the project has also been registered with the Malaysian National Medical Research Registry 
(NMRR) and obtained ethics approval from the Medical Research & Ethics Committee (MREC) Ministry of 
Health Malaysia, you can also express any concerns about the ethical conduct of your participation to the Medical 
Research & Ethics Committee (MREC), Ministry of Health Malaysia (Jawatankuasa Etika & Penyelidikan 
Perubatan, Kementerian Kesihatan Malaysia) by phone +603 8883 2543 or email nmrr@nmrr.gov.my. The 
MREC is not connected with the research project and can assist a resolution to your concern independently. 
 
Thank you for helping with this research project.  Please keep this sheet for your information. 
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CONSENT FORM FOR QUT RESEARCH PROJECT 
– Patients – 
Effectiveness of an optometric eye care pathway at a primary and tertiary care level in Malaysia. 
QUT Ethics Approval Number 1200000688 
RESEARCH TEAM CONTACTS 
Principal Researchers:  Duratul Ain Hussin, PhD 
student 
+617 3138 5427      
duratulain.hussin@student.qut.edu.au  
 Assoc Prof Peter Hendicott +617 3138 5739      p.hendicott@qut.edu.au 
 Dr Andrew Carkeet +617 3138 2325      a.carkeet@qut.edu.au  
 Prof Andrew Wilson +617 3138 5780      andrew.wilson@qut.edu.au 
Associate External 
Researcher: 
Assoc Prof Chen Ai Hong +603 32 584 310     
chenaihong@salam.uitm.edu.my  
STATEMENT OF CONSENT 
By signing below, you are indicating that you: 
 Have read and understood the information document regarding this project. 
 Have had any questions answered to your satisfaction. 
 Understand that if you have any additional questions you can contact the research team. 
 Understand that you are free to withdraw at any time, without comment or penalty. 
 Understand that you can contact the Research Ethics Unit on +61 7 3138 5123 or email 
ethicscontact@qut.edu.au or/and the Medical Research & Ethics Committee (MREC), Ministry of 
Health Malaysia (Jawatankuasa Etika & Penyelidikan Perubatan, Kementerian Kesihatan Malaysia) 
by phone +603 8883 2543 or email nmrr@nmrr.gov.my if you have concerns about the ethical 
conduct of the project. 
 Understand that non-identifiable data collected in this project may be used as comparative data in 
future projects. 
 Understand that your clinical information will be accessed by the researchers from the patients’ 
records at both clinics. 
 Agree to participate in the project. 
 
Name  
Signature  
Date   
 
Please return this sheet to the investigator. 
  
  
 
 
 
 
PARTICIPANT INFORMATION FOR QUT RESEARCH 
PROJECT 
– Optometrist – 
Effectiveness of an optometric eye care pathway at a primary and tertiary care level in Malaysia. 
QUT Ethics Approval Number 1200000688 
RESEARCH TEAM  
Principal 
Researcher: 
Duratul Ain Hussin, PhD student, Queensland University of Technology (QUT) 
Associate 
Researchers: 
Assoc Prof Peter Hendicott, Dr Andrew Carkeet and Prof Andrew Wilson (QUT) 
Assoc Prof Chen Ai Hong (UiTM) 
DESCRIPTION 
This project is being undertaken as part of PhD research for Duratul Ain Hussin.   
In Malaysia, most patients are routinely referred to the public sector ophthalmology clinic at the tertiary hospital. 
This has substantially increased the ophthalmologist work-load, particularly when many referrals are for non-
sight threatening conditions which can be managed by an optometrist at the primary level. 
The purpose of this project is to evaluate the effectiveness of an optometric eye care pathway at a primary and 
tertiary care level; i) Ampang Health Centre and ii) Ophthalmology Clinic Ampang Hospital, Selangor, Malaysia. 
It will investigate how effective are the optometric care pathways in diabetic retinopathy screening and managing 
patients’ clinical care. It will also evaluate the impacts upon the patient access to care, costs and satisfaction.   
You are invited to participate in this project because you are an optometrist who is working in public sector 
hospitals in Selangor, Malaysia, with a minimum 5 years working experience.  
PARTICIPATION 
You will need to attend a Primary Eye Care Refresher Course organized by Management & Science University, 
Malaysia and Queensland University of Technology, Australia. Later you will be randomly allocated to either one 
of the locations for a period of 3-6 months: the Ampang Health Clinic or/and the Ophthalmology Clinic, Ampang 
Hospital according to an agreed schedule within the group of optometrists. Your participation may take up to 4 
days a week (maximum), Monday to Thursday, from 8.00 am to 5.00pm. You will be seeing approximately 10 
patients a day which each examination will consume about 30 minutes to 1 hour. The patients are either diabetes 
mellitus type II registered at the Ampang Health Clinic or those who present with ocular-related symptoms and 
signs, referred to the Ophthalmology Clinic, Ampang Hospital.  
You will be undertaking a battery of routine eye assessments which you have learnt during your undergraduate 
optometry training, involving the usage of slit lamp, tonometer, refraction set, Bjerrum screen and other 
appropriate tests according to the developed protocol given to you. You also need to record the case history, 
clinical findings, diagnosis and management for each patient seen. Besides that, a set of agreed referral criteria 
will be prepared for you, in case you decide to refer the patients to the ophthalmologists at the Ophthalmology 
Clinic, Ampang Hospital.  
 
At the end of each examination, your patients will be asked to complete a questionnaire about their perceived 
satisfaction of their eye care and later 10% of them whom you have diagnosed as normal or not requiring referral 
will be randomly sampled for a re-examination by the ophthalmologists at the Ampang Hospital.  In this case, 
you are not be given feedback on the outcomes of these reviews. Ophthalmologists will sign a confidentiality 
agreement of the findings and hold ultimate final decision to your diagnosis and management. 
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Your participation in this project is entirely voluntary. If you do agree to participate, you can withdraw from the 
project at any time without comment or penalty. Your decision to participate or not participate will in no way 
impact upon your current or future relationship with QUT or any of the investigators. 
 
EXPECTED BENEFITS 
It is expected that this project will not benefit you directly. However, you may benefit from the refresher course 
and the project may benefit the patients in getting quicker access to eye care and receiving appropriate 
management at a primary and tertiary care level. 
 
To recognise your contribution, should you choose to participate and since this involves unusual travelling; the 
research team is offering participants a cash voucher of RM50 for each of your participation days to cover your 
meal and travelling expenses. 
RISKS 
There are no risks beyond normal day-to-day living associated with your participation in this project, except you 
have to travel about 10km everyday to the allocated locations assigned to you during the study period. You will 
be seeing the patients at your normal working hours with a one hour break. It will not affect your current 
employment as we have discussed this matter with the Chief of National Public Hospital Optometry Service, that 
your participation will be regarded as part of your clinical duties. We will also seek from the Head of 
Ophthalmology Department to release you from your current work location during your respected involvement 
days. 
 
PRIVACY AND CONFIDENTIALITY 
You will be able to be identified by the ophthalmologists, patients as is the usual clinical practice standard and by 
the research team for data collection and analysis. As per usual clinical procedures, you will write your name and 
signature on all clinical forms and referral letters. Your identity will be kept confidential and non-identifiable in 
any of the research reports and publications. Please note that non-identifiable data collected in this project may be 
used as comparative data in our future projects or stored on an open access database for secondary analysis. 
 
CONSENT TO PARTICIPATE 
We would like to ask you to sign a written consent form (enclosed) to confirm your agreement to participate. 
 
QUESTIONS / FURTHER INFORMATION ABOUT THE PROJECT 
If you have any questions or require any further information please contact one of the research team members 
below. 
 
Duratul Ain Hussin – Principal Investigator A/Prof Peter Hendicott – Principal Research 
Supervisor 
School of Optometry & Vision Science  
Faculty of Health, QUT 
School of Optometry & Vision Science  
Faculty of Health, QUT 
(Mobile) +601 95 715 971 +617 3138 5739 
duratulain.hussin@student.qut.edu.au  p.hendicott@qut.edu.au  
 
CONCERNS / COMPLAINTS REGARDING THE CONDUCT OF THE PROJECT 
QUT is committed to research integrity and the ethical conduct of research projects.  However, if you do have 
any concerns or complaints about the ethical conduct of the project you may contact the QUT Research Ethics 
Unit on +61 7 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research Ethics Unit is not connected 
with the research project and can facilitate a resolution to your concern in an impartial manner.  
  
 
 
 
In addition, as the project has also been registered with the Malaysian National Medical Research Registry 
(NMRR) and obtained ethics approval from the Medical Research & Ethics Committee (MREC), Ministry of 
Health Malaysia you can also express any concerns about the ethical conduct of your participation to the Medical 
Research & Ethics Committee (MREC), Ministry of Health Malaysia (Jawatankuasa Etika & Penyelidikan 
Perubatan, Kementerian Kesihatan Malaysia) by phone +603 8883 2543 or email nmrr@nmrr.gov.my. The 
MREC is not connected with the research project and can assist a resolution to your concern independently. 
 
Thank you for helping with this research project.  Please keep this sheet for your information. 
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CONSENT FORM FOR QUT RESEARCH PROJECT 
– Optometrist – 
Effectiveness of an optometric eye care pathway at a primary and tertiary care level in Malaysia. 
QUT Ethics Approval Number 1200000688 
RESEARCH TEAM CONTACTS 
Principal 
Researchers:  
Duratul Ain Hussin, PhD 
student 
+617 3138 5427     
duratulain.hussin@student.qut.edu.au  
 Assoc Prof Peter Hendicott +617 3138 5739      p.hendicott@qut.edu.au 
 Dr Andrew Carkeet +617 3138 2325      a.carkeet@qut.edu.au  
 Prof Andrew Wilson +617 3138 5780      andrew.wilson@qut.edu.au 
Associate External 
Researcher: 
Assoc Prof Chen Ai Hong +603 32 584 310     chenaihong@salam.uitm.edu.my  
STATEMENT OF CONSENT 
By signing below, you are indicating that you: 
 Have read and understood the information document regarding this project. 
 Have had any questions answered to your satisfaction. 
 Understand that if you have any additional questions you can contact the research team. 
 Understand that you are free to withdraw at any time, without comment or penalty. 
 Understand that you can contact the Research Ethics Unit on +61 7 3138 5123 or email 
ethicscontact@qut.edu.au or/and the Medical Research & Ethics Committee (MREC), Ministry of 
Health Malaysia (Jawatankuasa Etika & Penyelidikan Perubatan, Kementerian Kesihatan Malaysia) 
by phone +603 8883 2543 or email nmrr@nmrr.gov.my if you have concerns about the ethical 
conduct of the project. 
 Understand that non-identifiable data collected in this project may be used as comparative data in 
future projects. 
 Agree to participate in the project. 
 
Name  
Signature  
Date   
 
Please return this sheet to the investigator. 
  
  
 
 
 
 
PARTICIPANT INFORMATION FOR QUT RESEARCH 
PROJECT 
– Ophthalmologist – 
Effectiveness of an optometric eye care pathway at a primary and tertiary care level in Malaysia. 
QUT Ethics Approval Number 1200000688 
RESEARCH TEAM  
Principal Researcher: Duratul Ain Hussin, PhD student, Queensland University of Technology (QUT) 
Associate 
Researchers: 
Assoc Prof Peter Hendicott, Dr Andrew Carkeet and Prof Andrew Wilson (QUT) 
Assoc Prof Chen Ai Hong (UiTM) 
DESCRIPTION 
This project is being undertaken as part of PhD research for Duratul Ain Hussin.   
In Malaysia, most patients are routinely referred to the public sector ophthalmology clinic at the tertiary hospital. 
This has substantially increased the ophthalmologist work-load, particularly when many referrals are for non-
sight threatening conditions which can be managed by an optometrist at the primary level. 
The purpose of this project is to evaluate the effectiveness of an optometric eye care pathway at a primary and 
tertiary care level; i) Ampang Health Centre and ii) Ophthalmology Clinic Ampang Hospital, Selangor, Malaysia. 
It will investigate how effective are the optometric care pathways in diabetic retinopathy screening and managing 
patients’ clinical care. It will also evaluate the impacts upon patient access to care, costs and satisfaction.   
You are invited to participate in this project because you are an ophthalmologist who is working at the 
Ophthalmology Clinic Ampang Hospital with 5 years working experience. 
PARTICIPATION 
Your participation in this project is entirely voluntary. If you do agree to participate, you can withdraw from the 
project at any time without comment or penalty. Your decision to participate, or not participate, will in no way 
impact upon your current or future relationship with QUT or any of the investigators. 
During the study, you are required to re-examine 10% of patients who were considered to have normal ocular 
health or who were considered not to need referral (randomly sampled) who were initially examined by the 
participating optometrists. These are cases from diabetic retinopathy screening at Ampang Health Clinic and the 
referred cases at the Ophthalmology Clinic Ampang Hospital during the study period.  
You also need to record the case history, clinical findings, diagnosis and management for the patients seen as in 
your routine practice. In addition you will need to determine the accuracy of the diagnosis and appropriateness of 
the management of the optometrists for the cases you re-examine on a specific form. Your clinical findings and 
diagnosis will be the reference standard for the optometric eye examination. 
One of the elements in evaluating the optometric eye care pathway is a single interview session conducted at the 
end of the study. This will also involve you as an ophthalmologist at the Ampang Hospital who receives referrals 
from the optometrist from both locations. 
Your participation will involve an audio recorded interview at the Seminar Room, the Ampang Hospital or other 
agreed location and time, which will take approximately 30 minutes. Questions will include your own perspective 
towards the optometric eye care management and its efficacy in conducting screening of eye diseases. It will also 
seek your opinion about optometrists’ performance in the clinical diagnosis and management. It will incorporate a 
range of broad questions and using series of open-ended verbs such as “describe” and “explain” in order to allow 
you to share point of view on the issue. 
EXPECTED BENEFITS 
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It is expected that this project will not benefit you directly. However, it may reduce your workload from 
conducting eye screening such as diabetic retinopathy screening at the hospital. It may also benefit the patients 
through future health service improvements through increased and earlier access to care and management. To 
recognise your contribution, should you choose to participate; the research team is offering participants a 
shopping voucher of RM100. 
RISKS 
There are no risks beyond normal day-to-day living associated with your participation in this project. As an 
ophthalmologist, you retain ultimate responsible for the patients’ management. You will be seeing the patients at 
your normal working hours (8.00 am – 5.00pm) from Monday to Thursday at the Ophthalmology Clinic, Ampang 
Hospital. 
PRIVACY AND CONFIDENTIALITY 
All comments and responses will be treated confidentially. The names of individual persons are not required in 
any of the responses. Please note that non-identifiable data collected in this project may be used as comparative 
data in future projects or stored on an open access database for secondary analysis. You are responsible to 
maintain the confidentiality of the outcomes of the re-examination as is the usual clinical conduct including the 
optometrists and not to disclose the findings to anybody except to the researchers. 
In regard to the interview, you will have the opportunity to verify your comments and responses prior to final 
inclusion; and be informed when the audio recording will be destroyed after the contents have been transcribed, at 
the end of the project.  The audio recording will not be used for any other purpose. Only researchers will have 
access to the audio recording. However, it is not possible to participate in the project without being audio 
recorded. Please note that non-identifiable data collected in this project may be used as comparative data in our 
future projects or stored on an open access database for secondary analysis. 
CONSENT TO PARTICIPATE 
We would like to ask you to sign a written consent form (enclosed) to confirm your agreement to participate. 
QUESTIONS / FURTHER INFORMATION ABOUT THE PROJECT 
If you have any questions or require any further information please contact one of the research team members 
below. 
Duratul Ain Hussin – Principal Investigator A/Prof Peter Hendicott – Principal Research 
Supervisor 
School of Optometry & Vision Science  
Faculty of Health, QUT 
School of Optometry & Vision Science  
Faculty of Health, QUT 
(Mobile) +601 95 715 971 +617 3138 5739 
duratulain.hussin@student.qut.edu.au  p.hendicott@qut.edu.au  
 
CONCERNS / COMPLAINTS REGARDING THE CONDUCT OF THE PROJECT 
QUT is committed to research integrity and the ethical conduct of research projects.  However, if you do have 
any concerns or complaints about the ethical conduct of the project you may contact the QUT Research Ethics 
Unit on +61 7 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research Ethics Unit is not connected 
with the research project and can facilitate a resolution to your concern in an impartial manner.  
In addition, as the project has been also registered with the Malaysian National Medical Research Registry 
(NMRR) and obtained ethics approval from the Medical Research & Ethics Committee (MREC) Ministry of 
Health Malaysia, you can also express any concern about the ethical conduct of your participation to the Medical 
Research & Ethics Committee (MREC), Ministry of Health Malaysia (Jawatankuasa Etika & Penyelidikan 
Perubatan, Kementerian Kesihatan Malaysia) by phone +603 8883 2543 or email nmrr@nmrr.gov.my. The 
MREC is not connected with the research project and can assist a resolution to your concern independently. 
 
Thank you for helping with this research project.  Please keep this sheet for your information.  
  
 
 
 
CONSENT FORM FOR QUT RESEARCH PROJECT 
– Ophthalmologist – 
Effectiveness of an optometric eye care pathway at a primary and tertiary care level in Malaysia. 
QUT Ethics Approval Number 1200000688 
RESEARCH TEAM CONTACTS 
Principal 
Researchers:  
Duratul Ain Hussin, PhD student, School of 
Optometry & Vision Science, QUT  
+617 3138 5427 
duratulain.hussin@student.qut.edu.au  
 
 Assoc Prof Peter Hendicott, School of Optometry & 
Vision Science, QUT   
+617 3138 5739 
p.hendicott.qut.edu.au  
 
 Dr Andrew Carkeet, School of Optometry & Vision 
Science, QUT 
+617 3138 2325 
a.carkeet@qut.edu.au  
 
 Prof Andrew Wilson, School of Public Health & 
Social Work, QUT 
+617 3138 5780 
andrew.wilson@qut.edu.au 
 
Associate 
External 
Researcher: 
Assoc Prof Chen Ai Hong, School of Optometry & 
Vision Science, UiTM, Malaysia   
+603 32 584 310 
chenaihong@salam.uitm.edu.my  
STATEMENT OF CONSENT 
By signing below, you are indicating that you: 
 Have read and understood the information document regarding this project. 
 Have had any questions answered to your satisfaction. 
 Understand that if you have any additional questions you can contact the research team. 
 Understand that you are free to withdraw at any time, without comment or penalty. 
 Understand that you can contact the Research Ethics Unit on +61 7 3138 5123 or email 
ethicscontact@qut.edu.au or/and the Medical Research & Ethics Committee (MREC), Ministry of 
Health Malaysia (Jawatankuasa Etika & Penyelidikan Perubatan, Kementerian Kesihatan Malaysia) 
by phone +603 8883 2543 or email nmrr@nmrr.gov.my if you have concerns about the ethical 
conduct of the project. 
 Understand that the project will include an audio recording. 
 Understand that non-identifiable data collected in this project may be used as comparative data in 
future projects. 
 Agree to keep the re-examination findings as private and confidential, except to the researchers. 
 Agree to participate in the project. 
Name  
Signature  
Date   
 
Please return this sheet to the investigator. 
390 
390 Appendices 
 Approval from the Medical Research Ethical Committee, the Ministry 
of Health, Malaysia 
 
 
  
  
 
 
Approval from National Institute of Health (Clinical Research Centre, Malaysia 
 
 
392 
 
Approval from the Director of the Ampang Hospital 
 
 
393 
 
Approval for the Ministry of Health Malaysia Research Grant 
 
394 
 
 Patient management by optometrists for patients with cataract at a 
triaging ophthalmology clinic in Ampang, Malaysia 
 
Introduction 
Cataract is the leading cause for blindness in developing countries such as Malaysia (Zainal, 
Ismail et al. 2002). Being an avoidable blindness eye condition it is important to have a 
timely referral for cataract surgery. Most ophthalmic clinicians manage cataract based on 
experience as there is no established clinical procedure for managing cataract in Malaysia. 
Generally, visual acuity and cataract grading are usually used as the main guideline for 
deciding for cataract surgery. According to the American Optometric Guideline (AOA) 
guideline, factors that need to be considered are best corrected visual acuity, cataract grading 
and symptoms on visual disabilities (American Optometric Association 1995). Lifestyle and 
occupation requirements, however, are often only known through history taking alone which 
is highly dependent on the patients (Mordue, Parkin et al. 1994) and often unrecorded (Lee, 
Hilborne et al. 1996). This subjective approach to evaluating quality of life and lifestyle 
demands has potential to lead to under-reporting of underlying visual function problems 
faced by patients. Quality of life questionnaires have been identified as tools to measure 
lifestyle and visual effects as a result of a disease such as cataract, removing some of the 
subjectivity inherent in case history taking(Crabtree, Hildreth et al. 1999). 
 
The National Eye Institute Visual Function Questionnaire (NEI VFQ–25) was developed to 
provide a self-reported measure of visual function and has been used as a screening tool for 
detecting refractive errors among older patients in primary care setting (Moore, Mehr et al. 
2006). A modified version of the VFQ-25, the VF-14 has been used to evaluate the quality of 
life related to visual activities. The VF-14 consists of fourteen activities usually performed in 
daily living that can be affected by certain ocular conditions, particularly those that 
affectcentral vision. These activities are reading (small and large print), recognizing people’s 
faces, seeing staircase, reading street signs, doing fine handwork, writing checks, playing 
games, doing sports, cooking, watching television, daytime and night-time driving. The VF-
14 was reported to be a reproducible and responsive instrument to access a patient’s vision 
related quality of life (Cassard, Patrick et al. 1995). The VF-14 has been translated to the 
Bahasa Malaysia language, adapted to local custom and culture (Rosnita A, 2003)  and tested 
among glaucoma patients in rural Malaysia (Maharajah, Tet et al. 2008). The study found 
moderate correlation of VF-14 score with severity of the glaucoma (r=-0.579, p<0.001) and 
concluded that the Bahasa Malaysia version of modified VF-14 questionnaire is a useful 
instrument in measuring quality of life.  
 
Knowledge about the quality of life affected by ocular conditions is important to 
complement the patient’s clinical management. However no studies have been reported for 
patients who presented at the hospital eye clinic for an eye consultation in Malaysia. 
Knowledge of the vision-related status of a patient can assist in decision making and referral 
timing in a screening situation. The objective of the study was to determine the visual 
functioning status of patients attending the hospital eye clinic. The study also aimed to assess 
  
 
 
the association of the VF-14 score with the management decided for each patient and other 
factors that can influence the patients’ management, such as cataract grading.  
 
Method 
Eight optometrists performed comprehensive eye examinations, including pupil dilation, on 
patients who were recruited at a triaging ophthalmology clinic. Details of the procedures 
undertaken for the eye examination have been described in Chapter 3. Patients were required 
to self-administer a translated Bahasa Malaysia VF-14 questionnaire while waiting for the 
optometric examination. However they could approach the researcher for further 
clarification. The questionnaire explored the functional capacity related to vision among 
patients who were recruited into the study for an eye examination by the optometrists at both 
study locations. Patients were asked if they had difficulty performing each of the activities, 
even by using their habitual glasses, which can be distance glasses or reading glasses or 
multifocals. Patients who responded “yes” to any difficulties in performing the relevant 
activities regardless wearing spectacle were required to rate the level of difficulty: little 
(score = 3), moderate (score = 2), severe (score = 1) and inability to perform the activity 
(score = 0). If the patient did not do the activity due to non-visual related reasons (i.e., not 
applicable), the particular item was not included in the scoring. The total score was 
calculated and then divided with number of questions answered to get an average. This 
average was then multiplied by 25 to obtain the VF-14 score. VF-14 score for each patient 
can ranges from 0 to 100. The highest score indicates good visual function quality of life 
while lower score indicates the opposite. At the end of the examination, masked to the VF-14 
score optometrists graded the cataract and decided on appropriate management: referral, 
discharge or follow-up for patients diagnosed with any type of cataract.   
 
Only subjects with age-related cataract were included in the analysis and cataract grading in 
the worst eye was included in the analysis. The grading system used the Lens Opacities 
Classification System, version III (LOCS III)(Chylack, Wolfe et al. 1993), comprised of six 
slit-lamp images for grading nuclear colour (NC) and nuclear opalescence (NO), five 
retroillumination images for grading cortical cataract (C), and five retroillumination images 
for grading posterior subcapsular cataract (PSCC). Cataract severity is graded on a decimal 
scale, and the standards have regularly spaced intervals on a decimal scale(Chylack, Wolfe et 
al. 1993). Cataract grading was grouped into mild (1.00), moderate (2.00 to 3.00) and dense 
(4.00 to 6.00). Posterior Opacification (PCO) that formed on intra-ocular lens was excluded.  
 
VF-14 outcomes were assessed for distribution and internal consistency reliability 
(Cronbach’s alpha). Mean, median, standard deviation, ranges of scores, percentage of the 
patients obtaining the least and most favourable possible score, and percentage of patients 
for whom each activity was not applicable were calculated. The study defined VF-14 score 
of <65 as poor, 65 to 85 as reduced and >85 as normal in visual-related quality of life.  The 
Kruskal Wallis H test was conducted to determine the association between management and 
the VF-14 score. Multinomial logistic regression was used to assess factors that contributed 
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to patients’ management in cataract. Cataract opacities grading was included as a predictor in 
the model and the VF-14 score was included in the model as a covariate. 
  
Results 
A total of 94 patients were recruited and assessed for cataract. Of these, 53 (56.4%) were 
males and 41 (43.6%) were females. The mean age was 58.4 years (SD 13.1) ranging from 
20 to 81 years. Malay ethnicity was the most common in patients presenting at the Ampang 
Hospital Ophthalmology Clinic, 47 (50.0 %). Almost half of the patients (48.9%) had 
diabetes mellitus at presentation, of which 43 (93.5%) were of type 1 diabetes mellitus. 
Other co morbidities recorded were hypertension (55, 58.5%), hyperlipidaemia (26, 27.7 %), 
IHD (6, 6.4%) and others (11, 11.7%). The majority of the patients, 82 (87.2%)  presented 
with symptoms of any type, the most frequent being distance vision symptoms in 56 patients  
(59.6%), despite 62 of these (66.0%) having any form of optical aids ranging from distance 
to near use.  
 
Cataract diagnosis   
 
Primary cataract of any type was diagnosed by optometrists in 69 (73.4%) patients, 37.0 
(53.6%) male and 32 (46.4%) female. Of these, 60 (72.3%) cataracts were identified in RE 
and 65 (76.5%) in LE. Nuclear cataract was recorded in 96 eyes, followed with cortical 
cataract in 67 eyes and posterior capsular in 66 eyes.  Grading of severity for each type of 
cataract is shown in Table 1 below. 
Table 1 Grading of cataract severity for each type of cataract by optometrist 
 
Type of 
cataract 
LOCS III 
Grade 
RE LE 
  N % N % 
Nuclear 1.00 13 27.1 12 25.0 
 2.00 16 33.3 16 33.3 
 3.00 9 18.8 11 22.9 
 4.00 2 4.2 2 4.2 
 5.00 1 2.1 4 8.3 
 6.00 7 14.6 3 6.3 
 Total 48 100.0 48 100.0 
      
Cortical 1.00 9 25.0 5 16.1 
 2.00 13 36.1 14 45.2 
 3.00 10 27.8 10 32.3 
 4.00 1 2.8 0 0 
 5.00 3 8.3 2 6.5 
 6.00 0 0 0 0 
  
 
 
 Total 36 100.0 31 100.0 
      
PSCC 1.00 14 40.0 15 48.4 
 2.00 13 37.1 10 32.3 
 3.00 5 14.3 5 16.1 
 4.00 0 0 0 0 
 5.00 3 8.6 1 3.2 
 6.00 0 0 0 0 
 Total 35 100.0 31 100.0 
 
VF-14 score  
The Cronbach’s alpha internal consistency coefficient was excellent at 0.938 in the study 
indicating that the modified Bahasa Malaysia VF-14 score is excellent at measuring the 
visual functioning of the participants. The mean VF-14 score for the patients was 78.0 (SD 
24.6), range from 10.5 to 100.0 and the mean score for each question is shown in Table 2 
below. Patients were grouped to poor (16, 23.2%), reduced (13, 18.8%) and normal (40, 
58.0%) visual functioning. The questions pertaining to hand work, day driving and night 
driving did not apply for 11 (15.9%), 31 (44.9%) and 34 (49.3%) of the participants 
respectively as they didn’t undertake these tasks in their daily living.  
 
Table 2 Mean VF-14 score for each vision-related activity 
  
Activities (N) 
Mean SD 
Reading small print (65) 
 
2.77 1.42 
Reading newspaper or book (65) 
 
2.68 1.49 
Reading large print (67) 
 
3.31 1.20 
Recognize people (68) 
 
3.57 0.95 
Seeing stairs (69) 
 
3.48 1.02 
Seeing street signs (69) 
 
3.03 1.32 
Doing fine handwork (57) 
 
1.91 1.77 
Writing letters or completing forms (66) 
 
3.20 1.29 
Identify money notes (68) 
 
3.07 1.43 
Gardening, fishing (63) 
 
3.44 1.15 
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Cooking (65) 
 
3.63 0.89 
Watching television (68) 
 
3.32 1.18 
Driving during the day (38) 
 
3.39 1.17 
Driving at night (35) 
 
2.74 1.46 
 
Patients appeared to have shown greater difficulties in performing near vision related 
activities which are fine work (39) followed with reading newspaper (35) and reading small 
print (34) as indicated by Figure 1. 
 
 
Figure 1 Number of patients with difficulties in vision related activities 
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Association of VF-14 score with visual acuity  
 
Poorer BCVA was found in RE, 28 (29.8%) with BCVA of 6/24 to 6/48. While in LE, 36 
(38.3%) were at 6/7.5 to 6/6. Counting finger (CF) vision was found in 9 eyes, hand 
movement (HM) and perception of light (PL) were both in 1 eye. Mean near vision recorded 
for RE and LE was 9.44 (SD 8.19) and 11.54 (SD12.1). The mean rank VF-14 score for 
patients with best corrected visual acuity (BCVA) is shown in Table 3 below. 
Table 3 Mean Rank VF-14 with BCVA class 
 
BCVA Patients (n) VF-14 Score (Mean rank) 
6/7.5 to 6/9 30 42.97 
6/12 to 6/18 22 37.59 
6/24 to 6/48 13 21.62 
6/60 to 3/60 2 7.00 
CF 2 2.00 
Total 69  
 
Patients with BCVA class of 6/7.5 to 6/9 have shown to score higher mean rank than patients 
with BCVA of worse than 6/60 to CF class. These BCVA class differences with mean rank 
score were statistical significant (χ2 (4)=20.309, p=0.001). There was statistically significant 
inverse correlation between VF-14 score with near acuity RE and LE of r = -0.264 (p=0.029) 
and r=-0.429 (p=0.001) 
 
Association of VF-14 score with referrals 
 
Optometrists decided on referral for 25 (36.2%) patients and discharged 19 patients (27.5%) 
after the examination and a follow-up decision was made for the remaining 25 patients 
(26.6%). Of those referred 6 (24.0%) were considered very urgent, 3 (12.0%) as urgent and 
13 (52.0%) as non-urgent. 
 
The mean rank VF-14 score for referred patients was lowest (24.56), while the mean rank 
scores were similar for both non-referral (40.59) and follow-up (40.55). A Kruskal-Wallis H 
test was used to assess whether the VF-14 score of cataract patients differed according to 
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referral decisions made by optometrists. There was a statistically significant difference in the 
VF-14 score between referral, non-referral and follow-up, (χ2 (2) = 9.997, p = 0.007).  
 
Multinomial logistic regression showed that the visual functioning score is a significant 
predictor for the cataract management made by the optometrists. The pseudo R-square 
indicates that 15.7% variation of management explained by the VF-14 score (p=0.003). 
Table 4 shows the multinomial logit estimate for a one unit increase in VF-14 score for 
discharged and follow-up groups relative to referral, given the other variables in the model 
are held constant. If a patient were to increase his VF-14 score by one point, the multinomial 
log-odds of being discharged to be given referral would be expected to increase by 0.033 
units, significant at p=0.016. Patient would be more likely to be discharged rather than 
follow up (OR: 1.045 95% CI 1.008 to 1.084). Similarly, with increased of one unit of the 
VF-14 score for follow-up group, the multinomial log-odds of given follow-up than refer 
would be expected to increase by 0.033 units, significant at p=0.011, with odds of 1.034 
(95%CI 1.008 to 1.061). 
Table 4 Multinomial logit estimate of management and visual functioning model relative to 
refer 
 
 Discharge  Follow-up 
 B OR (CI 95%) p-value  B OR (CI 95%) p-
value 
VF-14 0.044 1.045 (1.008-
1.084) 
0.016  0.033 1.034 (1.008 – 
1.061) 
0.011 
  
The reference category of the outcome is: refer. 
OR : odds ratio 
B : Coefficient 
 
Predicting referrals by cataract grading   
 
Although this study aimed to determine the association between VF-14 score and 
management, it is recognised that a referral decision could be made based on cataract 
grading without necessarily considering the VF-14 score.  The impact of the interaction 
between cataract grading and referral was tested separately in a multinomial logistic 
regression.  
 
The model fitting is acceptable and that cataract grading has a significant contribution to 
decisions (p<0.05). The pseudo R-square indicates that 34.5% variation of the management 
can be explained by the cataract grading.  
  
 
 
Table 5 shows that patients with mild grades of cataract were more likely to be discharged 
than referred, OR=24.000, p=0.001 (95% CI 3.381 to 170.37). Similarly patients with mild 
cataract grading were 57.0 times likely to be given follow-up (p=0.001 (95% CI 7.057 to 
460.362). In the follow-up group, optometrists were more likely to follow up patients with 
higher VF-14 score, OR=1.024, p=0.122 (95% CI 0.994 to 1.055).  Patients with moderate 
cataract group were more likely to be given follow-up than referred, with odds ratio of 4.200 
(95% CI 0.707 to 24.943). 
 
Table 5 Multinomial logistic regression results examining the differences between discharge 
vs referred groups and follow-up vs referred groups with cataract severity. 
 
Cataract 
severity 
Discharge  Follow-up 
 B SE OR  
(CI 95%) 
p  B SE OR  
(CI 95%) 
p 
          
Mild 
3.178 1.000 24.000 
(3.381- 170.378) 
0.001  4.043 1.066 57.000 
(7.057 – 460.362) 
0.000 
Moderate 
-0.223 1.008 0.800 
(0.111 – 5.772) 
0.825  1.435 0.909 4.200 
(0.707 – 24.943) 
0.114 
Dense 3.178 1.000 .   0b . .  
The reference category is: Refer 
b. This parameter is set to zero because it is redundant. 
OR : odds ratio 
B : Coefficient 
  
Discussion 
 
Cataract was found in 73.4% of patients presenting at the hospital, which is expected as it is 
the leading cause of blindness in Malaysia as reported in a national eye survey at 39% 
(Zainal, Ismail et al. 2002). From year 2002 to 2010, there was more than two-fold increment 
of cataract surgeries performed in the public hospital ophthalmology clinic, from 12798 to 
28506 cases (Salowi and Goh 2012). The report also indicated 98.9% of the cataracts were of 
age related cataract types, consistent with an aging population in Malaysia (Department of 
Statistics Malaysia 2011). In the current study nuclear cataract was the most commonly 
identified compared to other types of cataract, which similar with what found in other studies 
in Asia region ranging from 35.0% to 59.7% (Cheng, Liu et al. 2000, Nirmalan, Krishnadas 
et al. 2003, Tsai, Hsu et al. 2003, Husain, Tong et al. 2005). Patients usually presented at the 
hospital because of cataract causing vision problems and eventually affecting their quality of 
life. In this study, blurring of vision represented almost 60% of the presenting complaints, 
consistent with the impact of cataract on visual-related quality of life.  
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There are no hard and fast rules to guide management but for the optometrist this requires 
providing a timely referral for assessment for cataract surgery at the hospital eye clinic. 
Basically factors to be considered are visual function status; BCVA and contrast sensitivity 
(CS). Contrast sensitivity should be measured in every patient who still complains of blurred 
vision despite a good BCVA using the Pelli-Robson chart. While different types of cataracts 
produce different effects on visual acuity, generally a referral is made once the BCVA and/or 
CS is reduced, accompanying with symptoms which subject to the individual’s personality 
and lifestyle (American Optometric Association 1995). These aspect of visual-related quality 
of life has been included as part of history taking as an objective assessment in many studies 
using validated instruments. 
 
VF-14 is an instrument targeted to measure the quality of life in people affected with central 
vision loss like cataract and ARMD (Evans, Law et al. 2009). VF-14 has been used to assess 
changes of quality of life following cataract surgery and corneal graft (Boisjoly, Gresset et 
al. 2002, Pager 2004). In both studies VF 14 has been very responsive to patient’s difficulties 
in visual related tasks before and after surgery. Pager (2004) found only near visual acuity 
correlated with V14 score (r = 0.31) with no significant correlation of distance vision. 
Boisjoly (2002) however found that there was association with the distance acuity, which for 
mean BCVA of 0.4 logMAR, the VF-14 scores was reduced to 68 (SD 26). The current 
study found that visual functioning was affected by both BCVA and near acuity. This study 
is the first to assess the applicability of the VF-14 in patients seeking for cataract service and 
its association with visual acuity and referral decision at a triaging ophthalmology clinic 
 
The mean VF-14 score (weighted mean score: 78.0) found in the current study was higher 
than that found in previous studies (Pager 2004, Rosen, Kaplan et al. 2005) suggesting that 
as these patients have not received cataract surgery their demand for everyday life activity is 
lessened. The use of a modified Bahasa Malaysia VF-14 questionnaire has shown to be able 
to distinguish patients with cataract that require referral from those who do not require 
referral or can be reviewed (χ2 (2) = 8.295, p = 0.016). The mean rank VF-14 score for 
patients referred for cataract was lowest (25.8) compared to non-referral cataract groups. 
Most patients were having difficulties to do fine hand work, identify money notes, read and 
drive at night. Patients with better vision related quality of life would be unnecessarily 
referred to see an ophthalmologist at the hospital and be safely discharged or follow up as 
indicated in this current study referral was made only in 25 (36.2%) patients. The remaining 
60% of the patients were either given follow-up or discharged. Referring patients with good 
quality of life in the presence of mild cataract and who do not yet require cataract surgery 
will eventually have them discharged as well by the ophthalmologist which actually 
increases the burden of the ophthalmology workload. Despite glaucoma affecting peripheral 
vision, the VF-14 Bahasa Malaysia was used among patients in rural area in Malaysia and 
have shown to be a possible tool in quantifying quality of life with inversely correlated with 
severity of the disease(Maharajah, Tet et al. 2008). Mild visual field damage would not 
necessarily affect the visual-related quality of life. The customization of the questions to 
local culture has made better suitability and application.  
 
  
 
 
The study has shown a model including both cataract grading and VF-14 as guidance in the 
decision for referral or non-referral. The likelihood of referring patients with a normal VF-14 
score and mild cataract is less than those with poor VF-14 and with more lens opacification. 
An increase of VF-14 score by 1.0 unit decreases the possibility of a referral decision made 
by the optometrist. The results confirmed the usage of VF-14 in measuring visual related 
quality of life, as found by others (Pager 2004, Rosen, Kaplan et al. 2005). Findings from the 
current study support the usage of VF-14 in clinical situations as suggested found by others 
(Steinberg, Tielsch et al. 1994, Cassard, Patrick et al. 1995) and therefore its use is 
potentially beneficial in triaging patients in ophthalmology clinic and as pre-screening 
instrument in primary care settings. Consideration should be given to the inclusion of the 
VF-14 in the existing clinical practice guidelines for cataract services in Malaysia.  
 
The VF-14 is not only a reliable tool used for evaluation of visual function in clinical 
practice for example in considering the need for cataract surgery (Alonso, Espallargues et al. 
1997) but also has  potential in assisting for triaging referral emergencies of other ocular 
conditions. Visual Functioning Questionnaires such as the VF-14 should be also used as a 
tool to identify how significantly the cataract is affecting the patient. Patients with lower 
scores of visual functioning and referrable eye conditions will be prioritized accordingly.  
 
However, a limitation of the study is that it did not include other factors such as BCVA and 
age in the model. BCVA is less sensitive to change when cataract is only present in one eye 
and, therefore thought to be less useful for inclusion in the clinical decision making (Rosen, 
Kaplan et al. 2005). Rosen (2005) demonstrated that visual acuity underestimates restriction 
of functioning before surgery and thus suggests it is a less important factor to look at for 
referral. Visual acuity is not a reliable predictor of visual functioning especially following 
cataract surgery (Tielsch, Steinberg et al. 1995). This question warrants further investigation 
that could be conducted in a randomised trial. 
Conclusion 
The VF-14 is able to discriminate visual-related quality of life in patients diagnosed with 
cataract.  Only patients with reduced quality of visual function were referred to the 
ophthalmologist for further consultation and cataract surgery. Inclusion of the VF-14 score 
into considerations for referral decisions has great potential to reduce unnecessary referrals 
to ophthalmologists thus increase more appropriate time allocation for patients with more 
urgency for ophthalmology treatment.  
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 Questionnaire about patients’ awareness towards optometrist (in Bahasa 
Malaysia language) 
 
Sila pilih dan bulatkan jawapan anda 
 
BAHAGIAN II (KEFAHAMAN MENGENAI OPTOMETRIS) 
 
1. Adakah anda faham mengenai maksud perkataan profesion “optometris”di Malaysia?  
a) Ya 
b) Tidak 
 
Jika Ya, optometris adalah : 
 
a) Ahli perubatan yang mempunyai ijazah perubatan dan dilatih di dalam perubatan mata yang 
boleh memberikan pemeriksaan mata yang lengkap, merawat dengan preskripsi ubat dan 
menjalankan prosedur dan pembedahan. 
 
b) Ahli perubatan yang mempunyai ijazah perubatan lanjutan kepakaran penyakit mata yang 
boleh memberikan pemeriksaan mata yang lengkap, merawat dengan preskripsi ubat, 
menjalankan pembedahan mata rumit dan rundingcara penyakit mata. 
 
c) Ahli kesihatan primer yang mempunyai ijazah kesihatan optometri yang boleh memberikan 
pemeriksaan mata dan penglihatan yang lengkap termasuk pemeriksaan kerabunan mata, 
meracik dan menjual cermin mata, mengesan/mendiagnos dan mengurus penyakit mata dan 
memberikan rehabilitasi kondisi sistem penglihatan.  
 
d) Ahli optik yang mempunyai sijil optik di dalam pemeriksaan rabun mata dan peracikan 
cermin mata. 
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 Optometrists’ self-appraisals 
 
Section B: Self-Confidence in Making Diagnosis for Abnormalities in Ocular Structures 
 
 Conjunctiva 
Figure 1 shows the optometrists’ rating of their confidence in diagnosing three types of 
conjunctivitis; allergic conjunctivitis or vernal keratoconjunctivitis (VKC), viral 
conjunctivitis and bacterial conjunctivitis, and subconjunctival haemorrhage. There were 
increased numbers of optometrist who were feeling at least “often confident” in making 
diagnosis for these eye conditions after they attended the refresher training and at the end of 
the optometric pathways, except for subconjunctival haemorrhage with all of the optometrists 
were already confident in diagnosing this type of conjunctiva redness from the beginning of 
the refresher training.  
 
 
 Figure 1 Optometrists’ self-assessed confidence in diagnosing abnormalities of the 
conjunctiva at Pre-test (before refresher training), Post 1 (after refresher training) and Post 2 
(end of the optometric pathways) 
4
5
1
3
1
3
7
4
2
6
7
4
6
6
5
7
5
1 1
4
1 1 1 1 1
2
3
1
3
0
1
2
3
4
5
6
7
8
9
p
re
te
st
p
o
st
 1
p
o
st
 2
p
re
te
st
p
o
st
 1
p
o
st
 2
p
re
te
st
p
o
st
 1
p
o
st
 2
p
re
te
st
p
o
st
 1
p
o
st
 2
AC VC BC SH
o
p
to
m
e
tr
is
t,
 n
almost unsure often unsure often confident always confident
AC allergic conjunctivitis, VC viral conjunctivitis, BC bacterial conjunctivitis, SH subconjunctival 
  
 
 
 
 
Significant improvement was seen for diagnosing allergic conjunctivitis (2 = 6.348, 
p=0.042) but not for viral conjunctivitis, bacterial conjunctivitis and subconjunctival 
haemorrhage as shown in Table 1. The median (25th, 75th percentile) for level of confidence 
for diagnosing allergic conjunctivitis was 2.50 (2.00, 3.00) at Pre-test, 3.00 (3.00, 3.00) at 
Post 1, and 3.50 (3.00, 4.00) at Post 2. Post hoc analysis with Wilcoxon signed-rank test 
shows a significant increase occurred between at end of study (Post 2) and before training 
(Pre-test) (Z= -2.070, p=0.038).  
 
Table 1 Median (25th, 75th percentiles) of optometrists’ level of confidence in diagnosing 
abnormalities of the conjunctiva at Pre-test (before refresher training), Post 1 (after refresher 
training) and Post 2 (end of the optometric pathways) 
 
 Median (25th, 75th percentiles) Friedman test 
 Pre-test Post 1 Post 2 Chi-
Square  
2(2,n=8)  
p-value 
<0.05 
Allergic 
conjunctivitis 
2.50 (2.00, 3.00) 3.00 (3.00, 3.00) 3.50 (3.00, 4.00) 6.348 0.042 
Viral 
conjunctivitis 
2.00 (2.00, 3.00) 3.00 (3.00, 3.00) 3.00 (3.00, 3.00) 5.250 0.072 
Bacterial 
conjunctivitis 
3.00 (2.00, 3.00) 3.00 (3.00, 3.00) 3.00 (3.00, 3.75) 3.429 0.180 
Subconjunctival 
haemorrhage 
3.00 (3.00, 4.00) 3.00 (3.00, 3.00) 3.00 (3.00, 4.00) 1.143 0.565 
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ii. Lacrimal gland and the nasolacrimal system 
Confidence in diagnosing eye conditions of the lacrimal gland and the nasolacrimal 
system were self-appraised by optometrists for meibomitis, dacrocystitis and dry eye. Figure 
2 shows the optometrists’ rating of their confidence in diagnosing meibomitis, dacrocystitis 
and dry eye at three intervals of the study. The numbers of optometrist who were feeling at 
least “often confident” in diagnosing the meibomitis and dacrocystitis have increased 
immediately after the training and at the end of the study. Most optometrists had been already 
feeling confident in detecting dry eye in the beginning of the training and this further 
improved after the training and when the study finished.  
   
 
 
Figure 2 Optometrists’ self-assessed confidence in diagnosing anomalies of lacrimal gland 
and nasolacrimal system at Pre-test (before refresher training), Post 1 (after refresher 
training) and Post 2 (end of the optometric pathways) 
 
 
Comparison of the repeated measures for the three study intervals (Pre-test, Post1 and 
Post 2) was performed using Friedman’s test showing a statistically significant increase in 
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shown in the Table 2. The median increased from Pre-test, Post 1 and Post 2 for diagnosing 
all of these ocular conditions. 
Table 2 Median (25th, 75th percentiles) of optometrists’ level of confidence in diagnosing 
abnormalities of lacrimal gland and the nasolacrimal system at Pre-test (before refresher 
training), Post 1 (after refresher training) and Post 2 (end of the optometric pathways) 
 
 Median (25th, 75th percentiles) Friedman test 
 Pre-test Post 1 Post 2 Chi-
Square  
2(2,n=8)  
p-value 
<0.05 
Meibomitis 2.50 (2.00, 3.00) 3.00 (3.00, 3.00) 3.00 (3.00, 4.00) 9.579 0.008 
Dacrocystitis 2.00 (2.00, 3.00) 2.50 (2.00, 3.00) 3.00 (2.25, 4.00) 6.500 0.039 
Dry eye 3.00 (3.00, 3.00) 3.00 (3.00, 3.75) 4.00 (3.00, 4.00) 6.333 0.042 
 
The post-hoc analysis indicated that significant changes (p<0.02) were found between 
the end of study (Post 2) and before training (Pre-test) for all of the conditions as shown in 
Table 3, despite an overall significant improvement.  
 
Table 3 Post hoc tests comparison for diagnosing abnormalities of  lacrimal gland and the 
nasolacrimal system at after training- before training (Post 1- Pre-test), end of study- before 
training (Post 2-Pre-test) and end of study- after training ( Post 2- Post 1) 
 
 Wilcoxon signed-ranks test (Z, p-value <0.02)  
 Post 1- Pre test Post 2-Pre test Post 2- Post 1  
Meibomitis Z= -1.890, p= 0.059  Z= -2.333, p= 0.020  Z= -1.732, p= 0.083 
Dacrocystitis Z= -0.577, p= 0.564 Z= -2.121, p= 0.034 Z= -1.633, p= 0.102 
Dry eye Z= -1.000, p= 0.317 Z= -2.236, p= 0.025 Z= -1.732, p= 0.083 
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iii. Eyelids 
Eyelids abnormalities self-appraised by optometrists were for blepharitis, hordeolum 
and chalazion as shown in Figure 4.  For blepharitis, all of the optometrist have improved 
confidence from “unsure” to “often confident” after the training, 5 optometrists further 
increased to be “always confident”. More optometrists were getting their confident for 
diagnosing hordeolum after the training. Most optometrists had been already had confidence 
in detecting chalazion before they attended the training and this was further improved at the 
end of the study.   
 
 
Figure 4 Optometrists’ self-assessed confidence in diagnosing eyelids anomalies at Pre-test 
(before refresher training), Post 1 (after refresher training) and Post 2 (end of the optometric 
pathways) 
 
 
 
The median increased from Pre-test, Post 1 and Post 2 for diagnosing blepharitis and 
hordeolum as shown in Table 4. Comparison of the repeated measures for the three study 
intervals was performed using Friedman’s test showing a statistically significant increase in 
optometrists’ level of confidence for diagnosing blepharitis and hordeolum but not chalazion.  
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Table 4 Median (25th, 75th percentiles) of optometrists’ level of confidence in diagnosing 
eyelids abnormalities at Pre-test (before refresher training), Post 1 (after refresher training) 
and Post 2 (end of the optometric pathways) 
 
 Median (25th, 75th percentiles) Friedman test 
 Pre-test Post 1 Post 2 Chi-
Square  
2(2,n=8)  
p-value 
<0.05 
Blepharitis 3.00 (2.00, 3.00) 3.00(3.00, 3.00) 4.00 (3.00, 4.00) 8.818 0.012 
Hordeolum 2.50 (2.00, 3.00) 3.00 (2.00, 3.00) 3.00 (3.00, 4.00) 6.091 0.048 
Chalazion 3.00 (2.25, 3.00) 3.00 (2.25, 3.00) 3.50 (3.00, 4.00) 4.174 0.124 
 
Post hoc analysis indicated despite an overall significant improvement, significant 
changes (p<0.02) occurred for only diagnosing blepharitis but not hordeolum (Table 5). This 
were significant between (Post 2) and before training (Pre-test) and between the end of study 
(Post 2) and after the training (Post 1). 
 
Table 5 Post hoc tests comparison for diagnosing eyelids abnormalities at -after training- 
before training (Post 1- Pre-test), end of study- before training (Post 2-Pre-test) and end of 
study- after training ( Post 2- Post 1) 
 
 Wilcoxon signed-ranks test (Z, p-value <0.02)  
 Post 1- Pre test Post 2-Pre test Post 2- Post 1  
Blepharitis Z= -1.134, p= 0.257  Z= -2.333, p= 0.020  Z= -2.236, p= 0.025  
Hordeolum Z=-1.000, p= 0.317 Z= -1.897, p= 0.058 Z= -1.890, p= 0.059 
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iv. Sclera 
Figure 5 shows the optometrists’ rating of their confidence in diagnosing anomalies of 
the sclera at three intervals; Pre-test (before training), Post 1 (after training) and Post 2 (at the 
end of optometric pathways). In the beginning of the training, all optometrists were feeling 
unsure in diagnosing scleritis and episcleritis.  After attended the training, some optometrists 
were feeling confident and this numbers increased at the end of the study.  
 
Figure 5  Optometrists’ self-assessed confidence in diagnosing anomalies of sclera at Pre-test 
(before refresher training), Post 1 (after refresher training) and Post 2 (end of the optometric 
pathways) 
 
There was similar increment of median confidence in diagnosing episcleritis and 
scleritis following the training and at the end of the optometric pathways as shown in Table 6. 
Friedman’s test indicates there were significant different in optometrists’ level of confidence 
for diagnosing both episcleritis and scleritis, with median for both eye conditions were 
increased from 2.00 (1.00, 2,00) at Pre-test to 3.00 (3.00, 3.00) at Post 2.  
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Table 6 Median (25th, 75th percentiles) of optometrists’ level of confidence in diagnosing 
sclera abnormalities at Pre-test (before refresher training), Post 1 (after refresher training) and 
Post 2 (end of the optometric pathways) 
 
 Median (25th, 75th percentiles) Friedman test 
 Pre-test Post 1 Post 2 Chi-Square 
2(2,n=8) 
p-value < 
0.05 
Episcleritis 2.00 (1.00, 2.00) 3.00 (2.00, 3.00) 3.00 (3.00, 3.00) 12.00 0.002 
Scleritis 2.00 (1.00, 2.00) 2.50 (2.00, 3.00) 3.00 (3.00, 3.00) 12.560 0.002 
 
The post-hoc analysis with Wilcoxon signed-rank indicated that significant increase of 
confident in diagnosing episcleritis and scleritis occurred between the after training (Post 1) 
and before training (Pre-test), and end of study (Post 2) and before training (Pre-test) as 
shown in Table 7, despite an overall significant improvement.  
 
Table 7 Post hoc tests comparison for diagnosing sclera abnormalities at after training- before 
training (Post 1- Pre-test), end of study- before training (Post 2-Pre-test) and end of study- 
after training (Post 2- Post 1) 
 
 Wilcoxon signed-ranks test (Z, p-value<0.02)  
 Post 1- Pre test Post 2-Pre test Post 2- Post 1  
Episcleritis Z= -2.251, p=0.024 Z= -2.636, p=0.008 Z= -1.000, p=0.317 
Scleritis Z= -2.070, p=0.038 Z= -2.636, p=0.008 Z= -2.000, p=0.046 
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v. Cornea 
Figure 6 shows the optometrists’ rating of their confidence in diagnosing bacterial 
keratitis, filamentous fungal keratitis, epithelial Herpes Simplex (HSV) keratitis, Herpes 
Zoster keratitis and Contact Lens Associated Red Eye (CLARE) at three intervals; Pre-test 
(before training), Post 1 (after training) and Post 2 (at the end of optometric pathways). There 
are increased in numbers of optometrist who were feeling at least “often confident” in the 
diagnosis of these cornea anomalies after they attended the refresher training and at the end 
of the optometric pathways, except for CLARE. Most optometrists were already confident in 
detecting CLARE at the beginning of the training which remained the same until the study 
finished. 
 
Figure 6 Optometrists’ self-assessed confidence in diagnosing eyelids anomalies at Pre-test 
(before refresher training), Post 1 (after refresher training) and Post 2 (end of the optometric 
pathways) 
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Post 2. Friedman’s test indicates there were significant different in the self-appraised 
confidence for diagnosing all of the conditions, but significant different for CLARE (Table 8) 
Table 8 Median (25th, 75th percentiles) of optometrists’ level of confidence in diagnosing 
cornea abnormalities at Pre-test (before refresher training), Post 1 (after refresher training) 
and Post 2 (end of the optometric pathways) 
 
 
 
Median (25th, 75th percentiles) Friedman test 
 Pre-test Post 1 Post 2 Chi-
Square  
2(2,n=8)  
p-value 
<0.05 
Bacterial keratitis 2.00 (2.00, 2.75) 2.50 (2.00, 3.00) 3.00 (3.00, 4.00) 9.333 0.009 
Filamentous 
fungal keratitis 
2.00 (1.00, 2.00) 3.00 (2.00, 3.00) 3.00 (3.00, 4.00) 8.963 0.011 
Epithelial Herpes 
Simplex (HSV) 
keratitis 
2.00 (1.25, 2.00) 3.00 (2.00, 3.00) 3.00 (2.00, 3.00)  10.286 0.006 
Herpes Zoster 
keratitis 
2.00 (1.25, 2.00) 2.50 (2.00, 3.00) 3.00 (2.00, 3.75) 8.818 0.012 
Contact Lens 
Associated Red 
Eye (CLARE) 
3.00 (3.00, 4.00) 3.00 (2.25, 4.00) 3.50 (3.00, 4.00) 0.800 0.670 
 
Table 9 shows the result of the post-hoc analysis despite an overall significant 
improvement. Significant increase of confidence level was found between the end of study 
(Post 2) and before training (Pre-test), for bacterial keratitis (Z= -2.271, p= 0.023) and 
filamentous fungal keratitis (Z= -2.401, p= 0.016). Confidence in diagnosing Epithelial HSV 
keratitis were significant for each of the study intervals and increase of confidence in 
diagnosing HSV keratitis were significant between Post 1and Pre-test and between Post 2 and 
Pre-test. 
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Table 9 Post hoc tests mean rank comparison for diagnosing cornea abnormalities at -after 
training- before training (Post 1- Pre-test), end of study- before training (Post 2-Pre-test) and 
end of study- after training (Post 2- Post 1) 
 
 Wilcoxon signed-ranks test (Z, p-value <0.02)  
 Post 1- Pre test Post 2-Pre test Post 2- Post 1  
Bacterial keratitis Z= -1.414, p= 0.157 Z= -2.271, p= 0.023  Z= -1.857, p= 0.063  
Filamentous fungal 
keratitis 
Z= -1.823, p= 0.068 Z= -2.401, p= 0.016 Z= -1.667, p= 0.096 
Epithelial Herpes 
Simplex (HSV) keratitis 
Z= -2.333, p= 0.020 Z= -2.333, p= 0.020 Z= -2.271, p= 0.023 
Herpes Zoster keratitis Z= -2.121, p= 0.034 Z= -2.251, p= 0.024 Z= -1.134, p= 0.257 
 
vi. Uveal tract  
Confidence self-assessed for diagnosing anomalies of the uveal tract were 
iridocyclitis/anterior uveitis, intermediate uveitis, choroiditis, endophthalmitis and panuveitis, 
as shown in Figure 7. Most optometrists were being unsure in diagnosing all of the conditions 
before and after they attended the training. At the end of the optometric pathways, a few 
optometrists rated themselves as at least “often confident”.  
  
 
 
 
 
Figure 7 Optometrists’ self-assessed confidence in diagnosing anomalies of the uveal tract at 
Pre-test (before refresher training), Post 1 (after refresher training) and Post 2 (end of the 
optometric pathways) 
 
Table 10 shows the Friedman’s tests which there were significant different in the self-
appraised confidence for diagnosing all of the conditions over the three study intervals except 
for endophthalmitis. The median (25th, 75th percentile) for level of confidence for diagnosing 
iridocyclitis/anterior uveitis, intermediate uveitis, choroiditis, and panuveitis were similar 
2.00 (1.00, 2.00) at Pre-test and increased to 2.50 (2.00, 3.00) at Post 2.  
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Table 10 Median (25th, 75th percentiles) of optometrists’ level of confidence in diagnosing 
anomalies of the uveal tract at Pre-test (before refresher training), Post 1 (after refresher 
training) and Post 2 (end of the optometric pathways) 
 
 Median (25th, 75th percentiles) Friedman test 
 Pre-test Post 1 Post 2 Chi-
Square 
2(2,n=8) 
 
p-value 
< 0.05 
Iridocyclitis/ 
Anterior uveitis 
2.00 (1.00, 2.00) 2.00 (2.00, 2.75) 2.50 (2.00, 3.00) 9.333 0.009 
Intermediate 
uveitis 
2.00 (1.00, 2.00) 2.00 (2.00, 2.75) 2.50 (2.00, 3.00) 10.211 0.006 
Choroiditis 2.00 (1.00, 2.00) 2.00 (2.00, 2.00) 2.50 (2.00, 3.00) 9.579 0.008 
Endophthalmitis 2.00 (2.00, 2.00) 2.00 (2.00, 3.00) 2.00 (2.00, 3.75) 3.500 0.174 
Panuveitis 2.00 (1.00, 2.00) 2.00 (2.00, 2.00) 2.00 (2.00, 3.00) 7.053 0.029 
 
The post-hoc analysis indicated that these significant increase of confidence level 
occurred between Post 1 and Pre-test and between Post 2 and Pre-test as shown in Table 11, 
despite an overall significant improvement.  
 
Table 11 Post hoc tests comparison for diagnosing anomalies of the uveal tract after training- 
before training (Post 1- Pre-test), end of study- before training (Post 2-Pre-test) and end of 
study- after training (Post 2- Post 1) 
 
 Wilcoxon signed-ranks test (Z, p-value<0.02)  
 Post 1- Pre test Post 2-Pre test Post 2- Post 1  
Iridocyclitis/Anterior 
uveitis 
Z= -2.000, p=0.046 Z= -2.449, p=0.014 Z= -1.414, p=0.157 
Intermediate uveitis Z= -2.236, p=0.025 Z= -2.333, p=0.020 Z= -1.342, p=0.180 
Choroiditis Z= -2.000, p=0.046 Z= -2.333, p=0.020 Z= -1.633, p=0.102 
Panuveitis Z= -2.000, p=0.046 Z= -2.121, p=0.034 Z= -1.134, p=0.257 
  
 
 
 
vii. Detecting of retinal changes    
 
Optometrists self-assessed their confidence level in identifying the presence or absence 
of features of diabetic retinopathy based on a coloured fundus photo. These were 
microaneurysm, flame-shaped haemorrhages, dot  haemorrhages, blot  haemorrhages, pre-
retinal haemorrhages, hard exudates, cotton wool spots, new vessels at the disc (NVD), new 
vessels elsewhere on the retina (NVE), vitreous haemorrhages, venous beading, intra-retinal 
microvascular abnormality (IRMA), retinal thickening and macular oedema. At the start of 
the refresher training, many optometrists did not have confidence in detecting PRH, NVE, 
VB, IRMA, RT and ME. These were improved after the training; except for IRMA and RT 
with some optometrist were still being unsure. Friedman’s test indicates that the improvement 
of confidence was significant in detecting pre-retinal haemorrhages, cotton wool spot, NVE, 
IRMA and retinal thickening across the three intervals as shown Figure 8. 
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Figure 8 Optometrists’ self-assessed confidence in grading diabetic retinopathy at Pre-test (before refresher training), Post 1 (after refresher 
training) and Post 2 (end of the optometric pathways) 
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The median confidence was good for identifying all of the fundus changes prior to the 
training except for PRH, NVE, IRMA, RT and ME. These were increased after the training 
and at the end of the study as shown in Table 12. 
Table 12 Median (25th, 75th percentiles) of optometrists’ level of confidence in identifying 
features of diabetic retinopathy at Pre-test (before refresher training), Post 1 (after refresher 
training) and Post 2 (end of the optometric pathways) 
 
 Median (25th, 75th percentiles) Friedman test 
  Pre-test  Post 1  Post 2  Chi-Square  
2(2,n=8) 
 p-value  
 <0.05 
Microaneurysm 4.00 (2.50, 4.00) 4.00 (3.25, 4.00) 4.00 (4.00, 4.00) 2.600  0.273 
Flame-shaped 
haemorrhages 
4.00 (3.25, 4.00) 4.00 (3.25, 4.00) 4.00 (4.00, 4.00) 0.800 0.670 
Dot  haemorrhages 4.00 (2.25, 4.00) 4.00 (3.00, 4.00) 4.00 (4.00, 4.00) 5.636 0.060 
Blot  
haemorrhages 
4.00 (2.50, 4.00) 4.00 (3.00, 4.00) 4.00 (4.00, 4.00) 3.455 0.178 
Pre-retinal 
haemorrhages 
2.50 (2.00, 3.75) 3.00 (3.00, 4.00) 3.00 (3.00, 4.00) 6.500 0.039 
Hard exudates 3.50 (3.00, 4.00) 4.00 (3.25, 4.00) 4.00 (3.25, 4.00) 2.375 0.305 
CWS 3.00 (2.25, 3.00) 4.00 (3.25, 4.00) 3.50 (3.00, 4.00) 6.636 0.036 
NVD 3.00 (2.00, 3.00) 3.00 (3.00, 4.00) 3.50 (2.25, 4.00) 4.727 0.094 
NVE 2.00 (2.00, 3.00) 3.00 (3.00, 3.75) 3.50 (2.00, 4.00) 6.609 0.037 
Vitreous 
haemorrhages 
3.00 (3.00, 3.75) 3.00 (3.00, 4.00) 3.50 (3.00, 4.00) 1.625 0.444 
Venous beading 3.00 (2.00, 3.00) 3.00 (2.00, 3.75) 3.00 (2.00, 3.75) 0.571 0.751 
IRMA 2.00 (1.00, 2.00) 2.00 (2.00, 2.75) 2.50 (2.00, 3.00) 8.818 0.012 
Retinal thickening 1.50 (1.00, 2.00) 2.00 (2.00, 2.75) 2.00 (2.00, 2.00) 7.412 0.025 
Macular oedema 1.50 (1.00, 2.75) 2.50 (2.00, 3.00) 3.00 (2.00, 3.00) 4.000 0.135 
CWS Cotton wool spots, NVD New vessels at the disc, NVE New vessels elsewhere on the retina 
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The post-hoc test indicated that significant improvement of confidence were between 
after training (Post 1) and before training (Pre-test) for PRH, CWS, NVE, IRMA and RT as 
shown in Table 13, despite an overall significant improvement. Increased of confidence level 
was also significant at the end of optometric pathways (Post 2) and before training (Pre-test) 
in identifying IRMA. 
Table 13 Post hoc tests comparison for identifying features of diabetic retinopathy at -after 
training- before training (Post 1- Pre-test), end of study- before training (Post 2-Pre-test) and 
end of study- after training (Post 2- Post 1) 
 
 Wilcoxon signed-ranks test (Z, p-value<0.02)  
 Post 1- Pre test Post 2-Pre test Post 2- Post 1  
Pre-retinal 
haemorrhages 
Z= -2.121, p=0.034 Z= -1.633, p=0.102 Z= -0.577, p=0.564 
Cotton wool spots Z= -2.333, p=0.020 Z= -1.604, p=0.109 Z= -0.333, p=0.739 
New vessels elsewhere 
on the retina (NVE) 
Z= -2.333, p=0.020 Z= -1.725, p=0.084 Z= -0.000, p=1.000 
IRMA Z= -2.236, p=0.025 Z= -2.333, p=0.020 Z= -1.000, p=0.317 
Retinal thickening Z= -2.121, p=0.034 Z= -1.890, p=0.059 Z= -0.577, p=0.564 
 
Self-assessed confidence in co-management for monitoring ocular conditions 
 
Optometrists rated their self-confidence in conducting co-management for age-related 
cataract, non-referrable diabetic retinopathy, ocular hypertension (OHT), Primary open angle 
glaucoma (POAG) and normal-tension glaucoma (NTG). There was increased of median 
confidence in diagnosing these conditions following the training and at the end of the 
optometric pathways as shown in Figure 9.  
  
 
 
 
Figure 9 Optometrists’ self-assessed confidence in co-management of cataract, diabetic 
retinopathy and glaucoma at Pre-test (before refresher training), Post 1 (after refresher 
training) and Post 2 (end of the optometric pathways) 
 
 
There was increased of median confidence at the start of the training and at the end of 
the optometric pathways for co-management of OHT, POAG and NTG but not in age-related 
cataract and non-referrable diabetic retinopathy as their median were already at 4.00 from the 
neginning (Table 14). These improvement of confidence level was significant for OHT, 
POAG and NTG. 
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Table 14 Median (25th, 75th percentiles) of optometrists’ level of confidence in co-
management of cataract, non-referrable diabetic retinopathy and glaucoma at Pre-test (before 
refresher training), Post 1 (after refresher training) and Post 2 (end of the optometric 
pathways) 
 
 Median (25th,75th percentiles) Friedman test 
 Pre-test Post 1 Post 2 Chi-
Square 
2(2,n=8) 
p-value < 
0.05 
Age related 
cataract 
4.00 (3.00, 4.00) 4.00 (3.00, 4.00) 4.00 (4.00, 4.00) 1.600 0.449 
Non-referrable 
diabetic 
retinopathy  
4.00 (3.00, 4.00) 4.00 (3.00, 4.00) 4.00 (4.00, 4.00) 3.714 0.156 
Ocular 
hypertension 
2.50 (2.00, 3.00) 3.00 (2.00, 3.00) 3.00 (3.00, 4.00) 7.000 0.030 
Primary open angle 
glaucoma 
2.50 (3.00, 3.00) 3.00 (3.00, 3.00) 4.00 (3.00, 4.00) 9.920 0.007 
Normal-tension 
glaucoma 
3.00 (2.00, 3.00) 3.00 (2.25, 3.00) 3.50 (3.00, 4.00) 8.818 0.012 
 
For POAG, the confidence improvement was significant (p<0.02) between the end of 
study (Post 2) and before training (Pre-test) as indicated by the post-hoc test (Table 15), 
despite an overall improvement.  
  
  
 
 
Table 15 Post hoc tests comparison in co-management of cataract, diabetic retinopathy and 
glaucoma at -after training- before training (Post 1- Pre-test), end of study- before training 
(Post 2-Pre-test) and end of study- after training (Post 2- Post 1) 
 
 Wilcoxon signed-ranks test (Z, p-value <0.02)  
 Post 1- Pre test Post 2-Pre test Post 2- Post 1  
Ocular hypertension Z= -1.414, p=0.157 Z= -2.121, p=0.034 Z= -1.633, p=0.102 
Primary open angle 
glaucoma 
Z= -1.342, p=0.180 Z= -2.530, p=0.011 Z= -2.236, p=0.025 
Normal-tension 
glaucoma 
Z= -1.000, p=0.317 Z= -2.333, p=0.020 Z= -2.236, p=0.025 
 
Section C: Self-assessed proficiency in performing primary eye-care tasks 
 
Proficiency in performing a routine primary eye care tasks were assessed by 
questionnaire for history taking, preliminary examination, refraction, anterior and posterior 
segment examinations using slit-lamp biomicroscopy, Goldmann tonometry, special 
diagnostic test, recording, making diagnosis and management, and referring patient with 
ocular emergency. Optometrists scored their proficiency as 1 (poor), 2 (average), 3 (good) 
and 4 (excellent). Figure 10 shows that before the training, few optometrists had self-assessed 
themselves as excellent in measuring IOP using Goldmann tonometry (1) and conducting 
eye-examination using slit-lamp biomicroscopy (3). The number of optometrists who were at 
least good at all of the primary eye-care tasks has increased after the refresher training, except 
for refraction and management. Optometrists were already good (3) and excellent (5) in the 
task of deciding refraction requirements. Following the refresher training, no one considered 
themselves as average or poor in taking a comprehensive clinical case history. But few 
optometrists still felt they were at average level in performing other tasks. At the end of the 
optometric pathways, all of the optometrists self-assessed themselves as at least good at 
performing all of the primary eye care especially in measuring IOP using a Goldmann 
tonometer and performing anterior and posterior segment examinations using a slit-lamp 
biomicroscopy. 
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Figure 10 Optometrists’ self-assessed proficiency in conducting primary eye care tasks at Pre-test (before refresher training), Post 1 (after 
refresher training) and Post 2 (end of the optometric pathways) 
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Table 16 shows the median of proficiency was lowest for taking IOP measurement 
Goldmann tonometry (1.50) and followed with slit-lamp biomicroscopy (2.00) before the 
optometrists attended the refresher training. The highest median was for deciding refraction 
requirements (4.00). Following the refresher training, self-assessed proficiency median increased 
for all of the tasks except for preliminary tests, refraction, special diagnostic tests, recording and 
referring. At the end of the optometric pathways, the median of proficiency was found to be 
further increased except for refraction and referring. The Friedman’s test indicates that the 
differences of proficiency was significant (p<0.05) in six type of tasks; history taking, 
preliminary examination, slit-lamp biomicroscopy, Goldmann tonometry, formulate an 
appropriate diagnosis and management plan for the patient’s problem over the three study period. 
Table 16 Median (25th, 75th percentiles) of optometrists’ level of proficiency in primary eye 
care tasks at Pre-test (before refresher training), Post 1 (after refresher training) and Post 2 (end 
of the optometric pathways) 
 Median (25th, 75th percentiles) Chi square  
2(2,n=8) 
p-value < 
0.05 
Tasks Pre-test Post 1 Post 2   
Hx 3.00 (2.00, 4.00) 3.50 (3.00, 4.00) 3.50 (3.00, 4.00) 6.400 0.041 
Prelim 3.00 (2.25, 3.00) 3.00 (3.00, 4.00) 3.50 (3.00, 4.00) 6.333 0.042 
RA 4.00 (3.00, 4.00) 4.00 (3.00, 4.00) 4.00 (3.25, 4.00) 0.400 0.819 
SL 2.00 (2.00, 3.00) 3.00 (3.00, 3.75) 3.50 (3.00, 4.00) 12.087 0.002 
IOP 1.50 (1.00, 2.00) 3.00 (2.00, 3.00) 3.50 (3.00, 4.00) 12.087 0.002 
SDx 3.00 (3.00, 3.00) 3.00 (3.00, 3.75) 3.50 (3.00, 4.00) 4.333 0.115 
Dx 2.50 (2.00, 3.00) 3.00 (2.00, 3.75) 3.00 (3.00, 4.00) 6.333 0.042 
Record 3.00 (2.25, 3.00) 3.00 (2.25, 4.00) 3.50 (3.00, 4.00) 3.429 0.180 
Manage 3.00 (2.00, 3.00) 2.50 (2.00, 3.00) 3.50 (3.00, 4.00) 8.857 0.012 
Refer 3.00 (2.00, 3.75) 3.00 (3.00, 3.75) 3.00 (3.00, 4.00) 1.462 0.482 
Hx History taking, Prelim Preliminary tests, RA refraction,  SL slit-lamp biomicroscopy,  IOP 
intraocular pressure, SDx special diagnostic tests,  Dx diagnosis, Record Recording findings,  Manage  
Patient management,  Refer  Referring to referral centres   
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For slit-lamp biomicroscopy and Goldmann tonometry, the post hoc analysis indicated that 
significant changes (p<0.02) were between “after training and before training”, and “the end of 
study and before training” as shown in Table 17, despite an overall significant improvement.  
Table 17 Post hoc tests comparison for proficiency in primary eye care tasks at after training- 
before training (Post 1- Pre-test), end of study- before training (Post 2-Pre-test) and end of study- 
after training (Post 2- Post 1) 
 
 Wilcoxon signed-ranks test (Z, p-value < 0.02)  
Tasks Post 1- Pre test Post 2-Pre test Post 2- Post 1  
Hx Z= -2.000, p=0.046 Z= -2.000, p=0.046 Z= 0.000, p=1.000 
Prelim Z= -1.732, p=0.083 Z= -2.236, p=0.025 Z= -1.000, p=0.317 
SL Z= -2.449, p=0.014 Z= -2.428, p=0.015 Z= -1.633, p=0.102 
IOP Z= -2.251, p=0.024 Z= -2.456, p=0.014 Z= -1.633, p=0.102 
Dx Z= -1.732, p=0.083 Z= -2.121, p=0.034 Z= -1.134, p=0.257 
Manage Z= 0.000, p=1.000 Z= -2.070, p=0.038 Z= -2.333, p=0.020 
Hx History taking, Prelim Preliminary tests, RA refraction,  SL slit-lamp biomicroscopy,  IOP 
intraocular pressure, SDx special diagnostic tests,  Dx diagnosis, Record Recording findings,  Manage  
Patient management,  Refer  Referring to referral centres   
 
  
 
 
 Other themes emerged from the interview 
 
Optometrists’ role expansion  
 
Some of the sub-themes reported were the possibility of roles where optometrists can 
expand their scope of work. There were wide opinions among the interviewed ophthalmologists 
on the area for the optometrist’s role expansion, identified as general screening at remote clinics, 
triaging referrals at the hospital eye clinic and diabetic retinopathy screening, as summarized in 
Table 1. However all of them were in consensus that optometrists should be involved in diabetic 
retinopathy screening. 
 
Table 1 Sub-themes for role expansion for optometrists 
 
Subthemes General eye screening  Triaging urgencies  Diabetic retinopathy 
screening  
Description Screening activities for 
common eye diseases 
especially at primary care 
level  
Triaging referrals at 
hospital eye clinic 
Targeted screening for 
patients with diabetes 
mellitus  
Type of 
instance 
Remote clinic (1) 
Diabetic retinopathy (1) 
Glaucoma (1) 
Referral (1) 
Triage to normal or urgent 
(3) 
Hospital/community level 
(2) 
Intervention/management  
(3) 
Screening new case (3) 
Appointment system (2) 
Referral (2) 
Triaging by visual acuity 
(6) 
Triaging by patient 
symptom/complaint (15) 
Triaging by pupil reflex 
test (5) 
Practicality to screen at 
hospital (4) 
Community-based 
screening (4) 
Fundus photography 
screening (9) 
Slit-lamp biomicroscopy 
screening (12) 
Combination of screening 
tests (3) 
Paramedics 
training/capability (10) 
Optometrist as grader (2) 
Workforce (2) 
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General eye screening 
 
An ophthalmologist thought the optometrist could be of great assistance and can extend 
their role by examining cases in remote places where there are no ophthalmologist resources. Her 
responses: 
So for me the role of optometrists is to help--. to help us . . . the ophthalmologist. It is 
important mainly in certain places where there are no ophthalmologists. So they 
[optometrists] can help in terms of screening the patient, for example diabetic patient, 
glaucoma patient or patients who have actually vascular problems. In that case they can 
actually refer urgently to a hospital or to a place where ophthalmologist is available. 
(OPH3) 
 
Triaging urgencies 
 
Optometrists have the potential and ability to identify cases and determine their urgency at 
the hospital eye clinic. When asked to choose between the hospital eye clinic or he health clinic, 
an ophthalmologist expressed her preferences that the optometrist could play a greater role in 
triaging of referrals who come to book for appointments at the hospital. She thought the 
optometrist placement at the hospital is better than at the community clinic due to greater need 
for patients at the hospital level. She described her opinion at length: 
I prefer optometrists [working] in the triaging clinic . . .  At the hospital we see [examine] 
more patient in the clinic . . .  in the specialist clinic. But at the community health clinic, 
patients usually do not need eye referrals, but in the specialist clinic, they come in needing 
to see an eye specialist. So it is very good if the optometrist screen first and do intervention 
that they have known. I think the hospital based [is better] because in the community side 
not all patients will have complaint of eye problems. There are lots of other diseases, so I 
think all the patients who come to our hospital really need intervention for their eyes 
problem. So for myself  . . .  I think optometrists should be in the hospital based with 
ophthalmology equipment, I mean at the ophthalmology settings. 
  
 
 
 
 Another ophthalmologist however thought that both locations can receive benefits from 
the optometrist’s role expansion in screening, especially in referring in timely manner to the 
ophthalmologists:  
 
I think both are useful because there are hospitals, those districts hospitals which do not 
have eye specialist. In this hospital optometrists can play a role in screening the patients 
who come with a symptoms whether they need to be seen urgently  and be referred to 
bigger hospital or they can be managed accordingly in that own hospital. Also in the 
Klinik Kesihatan [health clinic], they can also screen, especially the diabetic patients and 
refer when necessarily. So actually I think both play a role in the primary eye care. 
(OPH2) 
 
The ophthalmologist further added at the triaging clinic the optometrists can prioritize 
cases efficiently so that ophthalmologists can focus to patients who need medical intervention: 
The normal cases can be seen by the optometrist and certain cases which need further 
workout and consultation [advanced] can be referred to ophthalmologist.  (OPH2) 
 
Ophthalmologists were also asked to describe the current triaging procedure carried out by 
the hospital eye clinic. Generally, all of them agreed that the appointment system was inefficient 
and that improvements need to be made. One ophthalmologist said the appointment allocation 
principally depends on visual acuity testing: 
 
At the moment the screening is done by the medical officers who . . .  Firstly the visual 
acuity will be taken by the paramedic and the medical officer will look at the visual acuity. 
If the vision is normal they will give the appointment accordingly, but if the vision is very 
bad then they will proceed in doing certain examination that will determine whether the 
patients will be seen today or given an earlier date. (OPH2) 
 
Two other ophthalmologists (OPH1 and OPH4) have also agreed that there is a lack of 
structure in current triaging practices at the Ampang Hospital Ophthalmology Clinic. Decisions 
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were particularly based on the impression of reading the referral letter. When asked what does it 
means with triaging by reading referral letters, OPH1 described that triaging is done without 
necessarily seeing the patient and it is according to personal efforts from the practitioner. She 
also related her opinion with the capability of the optometrists who can operate the instruments 
well. Her responses: 
Yes! They actually . . . they examine the letter [laughter]. They [medical doctors or 
ophthalmologists] don’t examine the patients! The cautious ones will take the torch and 
check for RAPD perhaps . . . yeah if they have the time. That’s why it is insufficient, the 
triaging is insufficient. It is not well done. They always put the youngest, the most junior to 
do the job because it is simple. But it takes experience to do triaging. (OPH1) 
 
OPH1 also agreed with the PhD candidate that a quick fundus examination is 
recommended for all referrals but as she had mentioned it is always the practitioners’ choice. She 
says: 
Hmm, yes, by right we should look into the eye . . . depends on the concerns of the medical 
officers, hang on, I must see the patient. Take the torch- go out there and have a look. 
(OPH1) 
 
Another ophthalmologist said that doctors on call usually give an appointment date based 
on the tick box of the urgency stated in the referral letter. She also had a similar opinion as OPH1    
triage method and test were subject to the practitioner’s initiative and preference. Her responses: 
 
The current practice is when we receive referral either from outside clinic or community 
health we screen the letter, sometime the medical officer will screen the letter or my 
medical assistant, or the staff nurse will screen the letter, it depends on the referral letter 
itself, whether it is urgent? Because, if it is semi urgent, 6 weeks or 1 month or 3 months 
[appointment is given]. It depends on the letter itself. Sometimes [after reading the referral 
letter] we feel curious; we call the patient and see the patient STAT [at once]. And then we 
assess and decide whether we need to see today or give appointment for examination at 
another date. (OPH4) 
  
 
 
 
Visual acuity test and relative afferent pupillary defect (RAPD) are equally important as 
they are the main indicators for deciding on further necessary procedures required. OPH4 further 
explained: 
After we get [receive] the referral letter and read the referral letter, we usually . . . what 
we do is we take [test] visual acuity. From visual acuity itself we can look whether this 
patient need early appointment or not. One more thing is RAPD to test the optic nerve 
function. If there is significant RAPD, usually we open it [clerk the case] straight away. If 
there is significant RAPD and tally with acute onset of visual loss, any trauma related and 
infection in origin we will open the file [clerk the case] STAT [Latin word: statum, 
meaning immediately]. (OPH4) 
 
When asked can retinopathy be missed by current triaging practise, OPH4 answered there 
is possibility to miss the condition especially when the patient’s visual acuity is good [better than 
6/9]. However, the current appointment system aims to allocate appointment according to the 
Key Performance Index (KPI) which to achieve 90% of patients be allocated to the appointment 
within 6 weeks: 
Yes, sometimes- if patients have diabetes mellitus and vision is still good, but from our 
situation [in terms to comply with the KPI] we still need to see the patient early, at least at 
6 weeks. (OPH4) 
 
Patients’ conditions with VA of 6/9 and RAPD negative may be of serious ocular 
emergency especially when patients have co morbidity such as hypertension. When asked to 
verify this possibility, OPH4 responded: 
Usually in patients . . . [who are] maybe with uncontrolled hypertension. So we [are] 
afraid if [it is] associated with high hypertension, it is suggestive of vascular disease. So, 
we assess from the referral letter itself whether the symptoms or blurring of vision or if 
there are associated symptoms like floaters, a tear in the retina in which the vision is still 
good if the tear is in the peripheral ones- it is not in the centre, so that is the thing we need 
to consider and see. (OPH4) 
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In addition, OPH4 agreed when the PhD candidate said POAG can be missed from 
detection with the current triaging system because it usually does not affect the visual acuity or 
visual field at an early stage.  
Yes, because POAG comes to you with a good visual acuity but the symptoms as in chronic 
case patients, no complaint of eye pain or anything. If we have optometrists [working at 
the triaging clinic] . . . maybe [the] optometrists can see the fundus straight away, so that 
we would not miss the POAG patients. (OPH4) 
 
A different ophthalmologist (OPH3) also gave a thorough explanation of the processes 
involved in the current triaging taking place at the Ampang Hospital, pointing out the 
weaknesses in eye care delivery to the patients due to many uncertainties in guiding the decision 
for the allocation of appointments: 
As far as I know, patient will come to us with a referral letter, they will go to the counter, 
the vision will be taken and then upon looking at the vision and the problem, either 
diabetic or not, or how bad is the blurring of vision, and then the paramedic will show the 
referral letter to the doctor on call or any doctor available at that particular time. So we 
will give appointment based on the patient problem and vision. So if patient have a good 
vision with problem that we thought and find is actually is non-urgent complaint then we 
will give appointment accordingly [later when available]. If the patients came with very 
bad vision and of short duration of time and then the complaint also sounds so urgent we 
will give an urgent and early appointment to them. That is the procedure. (OPH3) 
 
She added that this screening approach can’t be applied to all cases of which the written 
history taking in the referrals was complicated. She said: 
But sometime there are few tricky cases where the complaint is quite long but vision is not 
good, no, vision is good, the complaint is tricky- then in that case we will ask the patient to 
come to us [see us] and we check important signs which are RAPD signs. If it is there 
[RAPD positive], we will see the patient that day, right away. If it is not [RAPD negative] 
then we will give [date] accordingly for appointment. (OPH3) 
 
  
 
 
OPH3 agreed when probed by the PhD candidate that the current triaging system has a 
high probability to miss subtle changes in the eye especially in non-symptomatic eye conditions. 
Her concern was similar to OPH4. 
Like you said, we might miss that type of complain and vision. The vision is very settle. I 
mean, their complaint is very subtle and the vision is very good. Unless in certain cases – 
they come with specific complain like advance glaucoma, they will come with blurring of 
vision [complaint] with good visual acuity. Then when we ask the patient what type of 
blurring of vision do you have? If they say it is just generalizes blurring of vision. This is 
the type of patient that we might miss because actually the patient is already at an 
advanced [stage of] glaucoma. But if the patient has a complaint ‘my peripheral vision is 
bit reduce’, then this patient is safe, because we can say ‘OK, you actually have something 
and we have to see you early’. (OPH3) 
 
One ophthalmologist who was consistent from the beginning of the interview about 
optometrists’ expansion of role was asked to give an example of a common eye disease that is 
triaged appropriately within the current system. She chose cataracts and spoke at length about 
this: 
Cataracts. Again the time of presentation is densely cataracts with no red reflex at all; we 
want the patient to come early to us before the patient develops phacomorphic or 
phacolytic glaucoma. Hmm, but if it is not that dense perhaps a few months; three four 
months, 5 months, but again the patients have to wait, for more four appointment dates at 
that various clines. But if someone really wants to complaint, if somebody came to 
complaint at healthcare personnel talking about eyes not seeing well for many years now 
the patients have decided that it is time call for help. So, if the patient comes [to us] with 
dense cataract [at] first time . . . and seen by the optometrist . . . although the IOP is 
normal but this is the time to catch the patients since he is willing now. ‘I want treatment . . 
.  I cannot see’. (OPH1) 
 
 
 
 
436 
436 Appendices 
Diabetic retinopathy screening  
 
An ophthalmologist, although supportive of the guideline of screening all of diabetes 
patients, she realized that it was not possible for the ophthalmologists to provide the screening at 
the hospital. She described: 
Actually it is good but it is impossible to have the entire patient to be referred to the 
hospital to be screened because a lot of diabetic patient and we actually we missed a lot of 
them. We actually have not screened all of them. We actually still need help of the 
paramedics from the peripheral hospital and the Klinik Kesihatan [health clinic] so that 
the patients that we missed- can be screened by them. So only when they think that these 
patients needed treatment, they can straight [directly] refer to us. (OPH3) 
 
Diabetic retinopathy screening is also perceived to be the role of paramedics and 
optometrists. OPH3 suggested that combination of fundus photography and slit-lamp 
biomicroscopy is the best choice:  
So a concurrent clinic between a fundus photo by a paramedic and the optometrists with 
the slit-lamp will be a good combination. Also a good training to this optometrist so that . . 
. [they receive] more training. (OPH3) 
 
As stated by OPH2, although the current framework for diabetic retinopathy screening is to 
train the paramedics; this should also include the optometrists. When asked if she agrees that 
optometrists should be given equal training in screening for diabetic retinopathy, she explained: 
Yeah! I agree with that because at the moment we are training the paramedics, I myself 
involve in the, I am the MOH Diabetic Retinopathy Screening team, meaning we train the 
paramedics to do the screening so we don’t need to do the screening. Actually screening 
should be done by the paramedics and the optometrists. So that [it does] really helps 
[with] the clinic because more and more diabetic patients are being [referred for 
screening].  I mean more and more patients being diagnosed with diabetic each day and 
we can’t really cope to give screening to all these patients. Therefore we need 
[optometrists’] help, and we really welcome the help of the paramedics, which paramedics 
  
 
 
are really now helping us and the second step now is the optometrist is willing to help. So 
it is quite good. (OPH2) 
 
Another ophthalmologist (OPH4) preferred optometrists carried out the diabetic 
retinopathy screening considering the huge amount of patients that needed to be screened. She 
said: 
I think is . . .  the best option is they are screened by the optometrist first because 
optometrists have the sound knowledge regarding the diabetic retinopathy. So if we put 
lesser burden to the ophthalmologist . . . to see a crowd of patient in the clinic just to see 
diabetic screening [cases] . . .  because diabetic screening means as first lines, that all the 
patients with . . .  have diabetic, we need to see the fundus . . . maybe yearly. So this job 
can be done by the optometrists. So it is very good that we have optometrists to see the 
patient first at the first stage. (OPH4) 
 
She further suggested that paramedics would be good assistants for the optometrists and 
both practitioners can work as a team. She described:  
Actually it is a plus point if you have a medical assistant because they can help you, maybe 
in capturing the fundus photo and the optometrist interpret those things [fundus photos]. 
You know the medical assistant knowledge is limited so the optometrist is still superior to 
the medical assistant. Maybe the technical based they can do, but the interpretation of the 
result and everything maybe optometrist can help that. So it is actually what we call 
teamwork. (OPH4) 
 
For OPH3, when asked about the current referral practise for diabetic retinopathy screening 
without prior assessment of the fundus from the referring sources, she thought workforce is a big 
issue if screening is to be conducted at the hospital. 
 
The thing is to continue the screening at the hospital; we need to have more manpower. 
Because--.  The burden [ophthalmology workload] is actually [due to] of small numbers of 
[ophthalmologists] which affect waiting time in the clinic. Basically diabetic retinopathy 
screening is to dilate the eye and assess the fundus and we can give a regular follow up to 
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the patient. But if all of diabetic patients are referred to us for ophthalmologist to review, it 
means that one ophthalmologist will see more than 50 diabetic patients in a week- if we 
are to cater every diabetic patient. It is true enough that we need to have more manpower 
if we want to implement this guideline. (OPH3) 
 
An ophthalmologist talked about fundus photography as a better technique for screening. 
The advantages of fundus photography are that it can be conducted by the paramedics, it is easy 
to train for and it can pick up other diseases as well. OPH3 explained: 
Fundus camera screening is actually as good as slit-lamp screening because a good fundus 
camera actually if the patient doesn’t have any conductive problem like cataract or cornea 
opacity the picture is actually very nice. They can capture a posterior pole changes which 
are including macula and optic disc itself. So with this posterior pole image we can 
already grade that diabetic retinopathy itself. But if we have slit-lamp examination you are 
actually can go around more- beyond the posterior pole area -to find more findings 
actually. There is a benefit there, but I think fundus camera is also as good as slit-lamp 
screening for a paramedic or optometrist at periphery. (OPH3) 
 
OPH3 was further convinced of the benefit of fundus photography over slit-lamp 
biomicroscopy. When asked if the ministry can afford to equip all the health clinics with fundus 
cameras so that the screening covers all the diabetic patients, she commented: 
I think it can. I am not sure whether it can solve or not but it actually gives a lot of helps 
because if these paramedics cannot take a good photo they actually will refer to us for 
cataract. So they actually won’t miss anything actually. They didn’t actually discharge the 
patient just because they cannot get the photo. (OPH3) 
 
Despite believe that a fundus camera is able to detect glaucoma and the fundus 
changesOPH3 was aware of the limitation of fundus cameras in detecting macular oedema. She 
described: 
If the presence of exudates in the macula, I told them . . .  when I got to meet my 
paramedics at periphery to train how to take a fundus photo. I said ‘if you see an exudate 
  
 
 
at macula but didn’t see any elevation [retinal thickening], but you are actually in doubt of 
thinking that there is macular oedema or not, just refer to us’. So worse come to worse and 
then I am not having any problem actually to confirm their findings at the hospital because 
the patients have a maculopathy which need laser, still depends. So it actually very difficult 
for a fundus photo to detect a macular oedema actually if it is not very subtle macular 
oedema. But if it very obvious the fundus photo will pick up. The subtle ones with very fine 
exudates, but patients have no symptom that one maybe fundus photo is a bit of lacking 
there. (OPH3) 
 
Another ophthalmologist (OPH4) also identified the shortfalls of fundus photography for 
which slit-lamp biomicroscopy can overcome the problems:  
Sometimes in the fundus camera, artefacts look like a drusen. Sometime maybe we missed 
many abstract things . . .  sometimes the elevated image in the slit-lamp can’t appeared in 
the fundus camera. We can see the oedema in the slit-lamp but we can’t see clearly in the 
fundus photo. So means, still there is a role that if you are using a slit-lamp in the 
community health setting . . .  usually optometrists can see the fundus. But for the medical 
assistant unlikely they will see as optometrists can see. (OPH4) 
 
For OPH2, as optometrists have learnt how to use slit-lamp biomicroscopy she would 
prefer them to carry out slit-lamp biomicroscopy instead of fundus photography unless it is not 
available. Her responses: 
I think for the paramedics they are not trained to use the slit-lamp and [think] also the 
lens. Therefore it maybe a little bit difficult to screen using the slit-lamp. So in their 
condition fundus camera would be more beneficial. But for the optometrists, from your 
undergraduate days you are being trained to use the slit-lamp and the lens, therefore 
please use your specialty to screen the patients using the slit-lamp. But if in [the] areas 
where slit-lamp are not available fundus camera maybe enough. (OPH2) 
 
On the other hand, OPH3 gave her opinion why she would prefer the fundus photography 
over slit-lamp biomicroscopy. She showed a little hesitation, but continued with the limitation of 
slit-lamp biomicroscopy in regard to training. Her responses: 
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But with slit-lamp we actually need to manage two things; to operate the slit-lamp and to 
give knowledge while operating a fundus camera is easy and then knowledge is about the 
same . . . because we have to detect the fundus changes. (OPH3) 
 
The other important aspect is that the cost to purchase a fundus camera is very high. When 
raising the concern on purchasing costs for a fundus camera as compared to slit-lamp 
biomicroscopy, OPH2 appeared to have a similar opinion on the capability of the healthcare 
industry to equip all health clinics with a fundus camera. When prompted whether the 
government can afford to purchase the units throughout the country and relating the experience 
from other states, she replied: 
At the moment the pilot project for diabetic retinopathy screening using teleconferences 
[tele-DR] were done in Terengganu. So, almost all of the [health] clinics have fundus 
camera . . .  So, now they are trying . . . We are working hard to introduce [equip] to other 
states in Selangor and all that. So if I am not mistaken there are about 100 fundus cameras 
all over. And courses--   Trainings are being done yearly for all these paramedics. (OPH2) 
 
Professional development to increase the effectiveness of optometrist-led screening 
 
Improving the efficacy of optometrists screening were also discussed by the 
ophthalmologists. When discussing what measures needed to be taken into account when 
improving the role of optometrists in ocular health screening, the ophthalmologists were in 
consensus, agreeing that there were some important aspects to be included in the preparation for 
such a role. These are related to training, characteristics/attitudes and awareness as summarized 
in Table 2.  
 
 
 
 
 
 
  
 
 
Table 2 Sub-themes for improving the efficacy of optometrists screening 
Subthemes Continuous learning and training  Characteristics as eye-care professional  
Description Activities aims to refresh and update 
knowledge and skills in ocular health 
examination 
Types of attitudes or soft-skills for 
professional  
Type of 
instance 
Courses (4) 
Clinical placement (1) 
Diagnostic skill (3) 
Update knowledge on current 
instrument (2) 
 
Critical thinking (1) 
Willingness/preparedness (1) 
Innovative (1) 
Proactive (1) 
 
 
 
Activities that will increase confidence and skills included re-training, clinical placement, 
attachment, observership and up skilling in specific courses. As suggested by OPH4 training is 
also needed in identifying and managing other types of ocular diseases: 
 
I think they need to go for further [training] . . .  I mean to study more in the clinical 
diagnosis [and] in terms of further management a little bit. In case of other  . . . I mean not 
only for diabetic case only but maybe glaucoma and all the anterior diseases, [such as] 
scleritis [and] all of the anterior parts of the eye. (OPH4) 
 
Both OPH3 and OPH4 suggested that a regular attachment with ophthalmologist may serve 
as opportunity to improve the optometrists’ skills and knowledge in eye examination. 
Additionally OPH4 suggested that optometrists should be also well-versed in operating advanced 
diagnostic instruments such as funduscopy and ocular coherence tomography (OCT). OPH3 said 
that regular refresher training is required to upgrade the current knowledge and skill in diabetic 
retinopathy screening, which can be provided before the optometrists start the program. 
Yes, more courses. And then maybe they need to tag [observership program] with the 
ophthalmologist itself in the clinic--. . . maybe every one week, twice a week, to get more 
knowledge regarding the disease. Optometrists need to be trained- more trained and given 
a certain instrument maybe- to handle a few instrument. (OPH4) 
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They [optometrists] actually need training before they start to screen because it is like the 
medical student in N9 [Negeri Sembilan state], and start to look for signs of diabetic and 
diagnosing them. (OPH3) 
 
OPH1 also thought that the senior optometrists should have gone for some retraining in 
ocular health knowledge which she assumed they are being satisfied with the role in the 
refractive services. She said:  
Yes, the senior ones [smile] back to the senior ones! Who have been happy to do refraction 
work! Yes, I guess . . . it is good to go for some refresher courses. (OPH1) 
 
Only OPH2 talked in detail about the professional characteristics and soft-skill components 
that are crucial in preparing optometrists to become a primary eye care professional. First she 
expressed that being able to think critically is important for the optometrists to be able to make a 
correct diagnosis. She said: 
 Once the patient [who] with bad vision arrives, they have to put in their mind ‘why this 
patient is not seeing well?’ So therefore by having these in their mind they’re really 
looking for the diagnosis. (OPH2) 
 
Additionally, there are some characteristics and attitudes such as willingness and 
voluntarism. Although difficult, optometrists definitely would be benefit from the role expansion 
in performing tasks at clinical settings that are out of their comfort zone, provided they have high 
enthusiasm. OPH2 spoke about the optometrists’ willingness to do non-routine work which 
related to ocular health screening and whether optometrists have any preference on the 
optometric clinic location. There are uncertainties in her voice about this area:  
How willing are they to go and screen patients at the Klinik Kesihatan? Since they are not 
being based there, so going to screen patients at Klinik Kesihatan will be out of their duty, 
so are they willing to continue with such project in the future? Or are they just willing to 
do the screening at their own hospital? (OPH2) 
 
OPH2 also stated that optometrists need to be innovative, proactive and have a great 
teamwork spirit. She further explained the ultimate role in a team is to serve the patient and thus 
  
 
 
optometrists should not only be receiving instruction but need to seek own ways how to improve 
the eye-care service. OPH2 explained this in detail: 
I believe that once you are in medical team, regardless of your position, our one objective 
is to help the patient. So if we can help in any ways . . .  is good. So, we might not be 
sticking [practising] just [only] to our speciality [optometry] . . . but if we can help in any 
way to speed up the clinic . . .  (OPH2) 
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Discussion 
 
Ophthalmologists in the current study have limited views and concepts about the role and 
definition of an optometrist in Malaysia, referenced against international standards, which leads 
to the issue of professional identity. There is no universal definition for professional identity, but 
it may have been first defined by (Schein 1978) as one's professional self-concept based on 
attributes, beliefs, values, motives, and experiences. This concept has been investigated across 
disciplines including healthcare and there are many factors that contribute to influence 
‘professionalism’ such as status, attitudes, behaviour, patient expectations, identity, clinical 
context, organizational context and workplace culture (Thistlethwaite 2014).  
 
In this study, although there were differences between the views among the 
ophthalmologists, the prospects of optometrists to become a professional who can conduct full 
eye examination was explicitly articulated. Ophthalmologists generally feel positive with the role 
expansion of the optometrists (Oster, Culham et al. 1999), and the current study has indicated 
triaging referrals and diabetic retinopathy as the main areas worth implementing in Malaysia. In 
recent years, ophthalmology services in the public sector, particularly optometry, have gradually 
expanded from providing refractive care at a secondary/tertiary level to consulting patients at 
remote clinics and conducting diabetic retinopathy screening as primary care in community 
clinics on a visit basis. To date there are 24 optometrists who permanently service primary eye 
care independently at remote clinics in Malaysia (Ministry of Health Malaysia 2009b). 
Appropriate referrals, screening normal eyes and allocating appointments are some plus points 
that ophthalmologists have discussed at length.  
 
Abundant literature on the effectiveness of the optometrist around the world in providing 
care and screening whether at hospital or community level has been discussed exhaustively in 
Chapter 2.  In the context of safety and easing ophthalmology’s burden, ophthalmologists in the 
study would prefer to have the optometrist to play an active role in triaging referrals as these 
patients are those in need of treatment and efficient triaging will serve the patients with timely 
appointments to the ophthalmologist. Proper triaging ensures patients’ safety and optometrist 
have shown to be highly effective in detecting and managing non-visual threatening conditions 
  
 
 
(Hau, Ehrlich et al. 2007). All of the ophthalmologists recognize that the current triaging 
protocol conducted by paramedics or doctor at the Ampang Hospital Ophthalmology Clinic is 
not sufficient as it only included few tests such as visual acuity test and pupil reflexes. 
Optometrists’ expansion into the triaging clinic will provide better triaging protocols as more 
tests can be quickly done. The outcomes from Chapter 6 have indicated that optometrists have 
demonstrated reasonable accuracy of diagnosis and substantial agreement in the classification of 
referral urgency, compared to the ophthalmologists. However the ophthalmologists in the study 
reserved their opinion as to whether optometrists are perceived as not currently being capable 
enough to provide eye examination and consultation in advanced and/or complex eye diseases. 
This would be an issue needed to be addressed by appropriate undergraduate, postgraduate 
and/or refresher training to the optometrists. 
 
Professional development to increase the effectiveness of optometric pathways 
 
Ophthalmologists in this current study believe that continuous professional development is 
important in order to increase the effectiveness of optometrists-led screening through refresher 
courses, clinical training and workshops. This includes updating skills in new technology such as 
ocular coherence tomography (OCT) which is very important in assisting diagnosis. 
Additionally, high levels of critical thinking important in the planning for assessment and 
patients’ management. For example, a thorough clinical history defines the types of tests 
required which later diagnosis can be generated through critical thinking.  
    
In addition, teamwork, proactive work and volunteerism are seen as factors that could drive 
all the improvement strategies as a whole. As optometrists and the ophthalmologists are working 
in the same clinic, together with other supporting staff, teamwork ensures the delivery of the 
service is efficient.  
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